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Onmro Restames 
D n Baub, BAaiELC a*d Weed 
la dlsnttdrrg automated analyse* of ceCi, a dr* 
understanding of lo present diverat) of objeemo 
mmt be gained whldi arc deceivingly umted by 
the ad j r t ' tii T “automated," 

GrtMd> uc diftiagtzuh two eat entb Py 
dlffcreni cJ^JecthTs. One b durcted towandi the 
mcreaie In of the cytopaiboiogic dbgtwof 

producL The otbo ledu » improsT the d 
inJonnatxm dti nxd from a cymlogK lainple. 

There i» no doubt that erwiing laboratoi** att, 
in meat hxsontes, able to tope with the case baj 
ibey Tvai\t from bocpitals and piattsdo g pby** 

oam. A* *000 as true popula txn acreetuag perjecU 

come uxxkrvrar) ic a* iodd a* there b a dgnifi* 
cant increa se in dp* number of case* to be bssdled, 
ibe low ioci dmee of miereamf cue* wifi pot a 
tinaoflie burden on human ar reeo ers which ate 
riigrinatirf the oegatfre*, Dnsuing decreased alen* 
iv*ai and atufdon of moo -aten wiil s tir c l y b* 
ailended mereayed mmover of pq-toand and 
kxsened sgnificaoce of the test. 

A machme out-peHbraung the Job of the 
XJ T c p er —om of the qualifioj cyieuechnoiogirt— 
would Indeed open the gate to maai m w iiiag It 
is DO! WTprisnig, tberclbre that the mcdkal pr^ 
fc*ion, governojerju, and industry hove taken in¬ 
tense Intetot m dcvHopmq a machine that \ wU 
be as ubtquiious as rrtokigy Uboratoncs. 

A machine of -haiever npe mua fulfill some 
basic premises beJorc it can he accepted 

a) It must rttopnire an inadequate tampic, e R 
one m which only feukocvies occur or no edb 
•t an 

b) It must serpen mn belter ilton 90 per tmt of 

the normals i*uh oo wjniftc ni errorv, oiiier 
wbe ooe wnuid ha t so keep a ment eipcn 
enced naff nnpnine marhinc errors on rv 
lokiqk matenal dniraded br the anahuc 
(■ncee, which wwild be an capemt prop- 
osiCioo Machine rdwbOitv dwuld be such 
that no imean ha v lo be fcepi, except a ftdi 
remilar a w cs poctii of the cellular maierUt 
icen» to be mdKaifd The colfectioo of tat 
material most mnam simple rrochine 

^ t' 
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mwi woA far pprrdjLiy fan a* per a* 
iK.n humwi lottaer not txily to berotpe 
cojocBiJcaDy ht ieindtn , boi moc rf iB te¬ 
em* k f«ducei » mudi fc* tafacTMiioQ 
•boot lie ^'liTii-n ta ihnpfc ^c»-DO di tcU o fft 
Tbli tnrem tbu the mAcbine peoccxliire 
b*» » be jt rniftnn riy £r«cr ih»n one or tercfsl 
Kreemn 

) It bare rnfainmiB period! of ckFrn-dinc, 
bccatac we c*im« fiord pde-up of impn* 
There will not be »uteulng 
•caff fcayiicre, waiting m the reatJy » take 
over agiiB, One ibwid not be farced eltfaa to 
ba)r and keep badt-up machtne 
d) Uokpje ifpT^ Idertoficadon b required fat a 
flow-ibniu^ ayttem that efavdy 

(pared — mpl^, «hicb li diSioilt berxu^ erSa 
are not on^ aldder than AendcaVt, txa tfacy 
als bar. dlSemt abea and inoTe, thnefare, 
at dlfiereet qieedi N awrple (nix'll can be 

[wrm htrrL 

lx a eny coud d e red Ofdnfaa dtat no nacbioe 
wbanocrer b la dghi f'dfflrsg tbeta itquircuasta 
BOX oor fa the near Koare luereiaed parties are 
catffiooed not o ntlffli oa reqmiuuujQ kv uaae 
and better nadaf of CTootecfasolofttu and eya>- 

Smoa eflora tssksvey la « {ew 

iab o f ita rfca wdl etoitaally praduce aacblBg far 
KTtaung of c y tu k ^ i c and alao of hetnatofaflc na- 
(Blal Ftm then wdl be pratntypea TInaDy 
finkhed prod n cti nQI be oSsed rndtia of 
da* aytnptartim cro renmded as pn o eed wtth 
tamfati not only la (rocurinf an BtUimiiraB, but 
OBre ao xuh e^Kct lo tl* premature rekw of 
ofaned aufi. Oi^ full toa. canked otu in 
the frame of the ipcdal cooditami that tfteo par 
nil tn diSercDt Uboraaorics, paralleled and nan- 
paied ID rcfular Krernlng praerdurea bf trained 
fwaainel can prowde an anawer to the iBcdiliBii 
aad e cona py ii c**. derlce. UfttQ aoch tfaDC, 
fuDyoperam < a ec mng ma efatne b not efa^ bat 
aim DO {irtfaeT may than a btanan tantBrij on 
klan 

Another (otaDy difeetit obyectm of autoeiated 
ceQ analyak. uBfertonaidy cftncaBftMedwhbtbc 
abore cbBtramd. h baproretnem of the fa^fy of 
Qor dla(Do«rii: prodoce A pnon and tutobhctk 
we tmimtaixl that UupcuraocnC of qnalliy 
ooly be ctmeemed with area* of qriolagy and 
hematciofy to (sh«±m eoenunto-ififbcnhfc* k 

mainc dmieally ladafum decpfana, the ao^aOed 

(rey area* ta arm of condoued debate find 
that the crQiiar fanate* Hiwhrd do mt wrtn m 


eapciicnced eye and the beat of mieroacoplcally re- 
eofarced v^an. klcnt unp or tan dy h dvuld be 
noted that cnduatloc of e*d\ ceQ bnaje b dooc 
(Jbje cd vciy- b on record w repemabie, and that 
laws of probability are ntomaiW lly ap¬ 
plied to lafann the cytopatboiofiit about the eno- 
frdcncc Riwl ti of the fofratiudfaa. 

FoctnoaKly this ar^^itd qualitadec ahsx b oot 
fobject tB the tu urgen t reqtdreimt* of the qaai>- 
(batdac objecthe. Only telb of mtereat are wlrrted 
frooi vhoal field. No nraali hai^ to be analyrcd 
aoad i ^e c tai. Thne of aoalyd* b of mcoodary Im¬ 
portance a* 1«n t* the tflafooOic pewhict t* 
unique, I caunot be obtained by any other 
netiaxl now known and serve* a clinical pnrposo. 
Only faw ccO* are wuj a tiy far thb approach. 
Foncdanlnf maddoery ahea^ cxbu, b ttnrdy 
aeri doea ssrt o n i rmly exceed the cost of aa edec 
tmi adcToacepe. 

Once otooih quallcadve mschlnrs are aroond 
(by comparitoQ there arc oclWo^er lOAlOdectroo 
t fl lcroic ape s fun ed eea r g in the world) one odfht 
think of other oaefol aresn of applicsrtfaa, far 
which Mcb tostnnnesm were boC orighully de- 
■gaeii Thoe woold be 

) Uosupervbed ga c ^iti i f of ba^ cytolofy and 
hrrn a KJc ify A sradent would nfaiaih a call 
linage frocn faa i£da (whbeut ttmoe iBg b &om 
the aikJTio Tw) to the c o mp e m er and t eudrt 
coefirming or rejee u ry anmer to bis doul- 
taneouily tTannitted trhmrifirw iVwL 
b) Loog dhiasre conscluafao c/ the type bc^ry 
practiced in the tJaltcd States for efaetmear 
tflo g i ain a and dhdcal chemistry data. A tesfas 
of cells, dlfflcolt tpfliwify by la experiotoed 
eymlogbt fW hcmatoioqlA, wockhig ax aremate 
ho^ital may be suhodtted by telephone to 
large, adequescly programmed computatfao 
cerwer as reduced cell data far Idend^adon. 
l^ata redaction would have been »j n wn j TJ»«htd 
by a ■saB, rdadvely mcxpcnfarc eo mpme r 
(n,000~$4 OCO) working on-lmc to the mfcro- 
»eope 

c} At nme distance in tbiw vn me the appUcarion 
of coo^ruleT abated «t-»Tiwk» to bktokwfa ma- 
wafalalm, 

Thera are many otlw enes to which 
analydo ty wa na tf thb sort couW be employed, 
spot the kan of which would be a baok.Dp to a 
wcD tunoiaiiin «11 aaeeciiDt aral torth^ ma- 
etfac, uUag Over the last uep* tf Wientlfyhs* 

types cfceQ* separated or marked a* notnerm*].'’ 
Da. VfxLAian 
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/ Gt^i wrt fa 

It U <-»-ntUl fcr lU typo of c*nul*r y dm c en 
tli»i »ch c«a fai irpmrttadv **mpfc be lo- 
McwonHnrtrtj <rf »pu 1 ceD 
nopofatkm thit yWd iTrr»*e v»laei, end ffa not 
nKjttarte the wfacdoni rf Indfaldial rrlk , *rc «•- 
lea for dlioiiniojulj^ bewccn c1**m of cdU to 
eea f Mpnfatfo ni or (pc detcetfag the pre*- 
fru-T- of few ebccrmal or ceDi 

n iInjmmmwU wmjl cwrtlM4 o.itk bgh mtcW- 

At pTTKnt, ctosflcaiioD of bmnea celh b bMcd 
open tbdr ipy e ia ace by hfbt mlouB-opy Ocfl 
type* Of ceD *bDon[iilIcy »» defined by »ny new 
Ir ni n i meot mn* cotrtlJila with cell type* or ceD 
eboormellty at d dLxd ^ Bsbt mtotoKopy 
tln^ the ineawTincatJ t bo ng el rei may be oaiie 
iwhig (jtber tcdmlqne* Fcr rumpfa. cell ibc can 
be d e te rmined by onf tbe Ccnlter [rl o Hrfe of 
electrteaJ ujuJinUMn ee whlchyfckli mewnremcaO 
that agtre very weO v^hh cefl die d et e imli udom 
^ Bgbt mlcfoico^ 

m Fta^ majt fa iafUyti n iftfi «w 
The method (ddliptoytof ronhi tmat aih the 
oh^aedre of the exufinctfan- la (he cue of cancer 
de te cojp cytafagy •peetoca. kit rntrrrrfa, the 
duptoy BUS qoleiiy dlrcw (csutoe e uy tbnor- 
aal cefb ms thoegh tbey <°*7 ^ ^rry tm For 
H^ firidos «ad emBsenttos of blood ceO*. the 
rdaure pnpordoo of types ie tnnth 

nxR tai por tu 
7 ? Aooftf natt fa n y to j fcb 
AIk(m nmplei eay spmmrti ibur yUd 
IdefiO^ rauh* In bet. mafor atmtage td 
enndnatfoB by aatomted luuicumtatkn b the 
dedrahffity of obtatohis kbirtfoal resoles to cBf- 
formt Uboraccnet or c dlSmot tlii in with Usd 
lame IdeaDy abo, the frill ihoold not 

be kat or deBroyed by tbe emtbucin, and 
•boold be re-mabto later for the ook or odter 
sew 

I Crflr nKTl fa ruanvf at nr ft f W 

Indhrldtial cell r Ta i nl i iarina* ntuK be mSdeiuly 
npkl 10 that the iboutandi of eeDs normally 
pstjLiU to meat gj e iJuKu s can be 
anhto maooahfa persnd of time It ibonU be 
poalble to F>o cea umber of gramen to lea 
time than wotdd be reqmrrd manutSy 

P7 OU nOtfltm —n nwaa rmfit 

Tbe metbed cf coOeedeig ipecliaRa mint 
remain nmple fcr the pbydefan or 
and It nuat ranvlde reprewiattoe material 
Prepam nsetfands mu« mairnato <-»JVnl— • 
Knity and arcnMwte cell leparatkm or rfT ye r 
doD to CaeShaK meawremeffii of todit Idual n-n. 
The method of preparation atri nKrinan hi 
*hidx cetb are r mmto ed tsmst im abenriy 

Sect frilular characsertmfcai to fact, h ihodd 
esbance efaafacn i etic tbSerrmr* 


fWarCwL 

Aa the ton antonaaird fasmnaeot Pfuarm for 
cdl aiuJyib are developed, there v-IH be modifi¬ 
cations iLisl peibapa tna^or changm to the objec 
rises otKHiMl here. At tbe Icut, iniulrtmena 
will h ,’r T>TT»- mtrh more ipecifle. It a piarihle 
that bsribesrftonmmeim will be necessary each 
tatoned lo pnntotiar test. Fundanntally 
dSSerent pdndpfa* may bo laed fcr tflCeroii 
tosDuama aeccrdlng to the esamtoatiocs they 
rm m oT irvcTal dlffociit tDeawitog 

« y >ii^ may be tocapu rmted to one liaU'iuutoL. 
rm nf. a.nm sriH surely be DCcessarT for data 
Kcngc and evatoarioo, and petbaps to govern 
(be hmetkat of anrmnitfd hi*tri,tmrTta 
\VlMt kill fisaHy be tbe rale of iMranaikn to 
«- mi i i ntng »tv 4 evahiattog >^thiUr gjeetosens can¬ 
not be guard t pixsenl . The objecdvei otttliacri 
at thb dmr. represent only the starting point of 
ssfaat pmajcs to be a tong and cxchtog chapter 
to the Koty rtf l a ber ato ty roed fcb s e . 
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eniitlcd “ObJrdJxn c/ Automated Cell Anjl^ik* 
and ibe * 0 : 01 x 1 , bj Gunter F Bahr with the taxx 
title. In hh cxcellcot paper Dr McJiawd ha* 
very clearly outlined the objective* arwl require- 
dcqu of automated cytol<^ Bccauac I find 
my*cH In agrt cj nent with hh view*, I will wx 
coe nne o t further but will go 00 to the •ocood 
paper 

In hh paper IV Babr dbunfuhhei tu-o ew r 'O - 
tlally dlffcrem oli^eeilvei, one of whidi h directed 
tcArard Incrrmlng the number of c>’tolag{cal 
cunpk* which can be procened and the *ccond of 
wfaidi •edo to Impnn-c tire quality of diagrxnb. 
Tbc InoprcMiotj fa given that lbe»c goali are in¬ 
compatible. Further he that arry pre 

acrcenlog Irntrumcnt vdll be capable of only a 
yea^m de cixl of i 00 each cell giving no more than 
cnumcraikn of tbe ^normal and abnormaT' 
edit. Thfa fa a very Umlied \ lew of tbe potential 
capabflJtie* of h%h-*peed icmori of bulk cell 
propeniei. 

Our group b devdopJog a method of automated 
ana)y*ii tn YdJefi •crtral propenkt of each cell 
will be mcanurd pt^rtatnelj aod rapidly 
la too ^r-tcc) Signal* prod uc e d by each amtor and 
repret ea ting a ipedfic cell property will be proc 
esied ilngly or In combioailon and the reiultiog 
iofivmailen Kored. AAer analyci* of an cnilre 
of about 90 000 celb, dfatribuiion hfato- 
grata of each lingle prope r ty or of teleeled oxo- 
Uoaticn* of praperde* HU be formed and made 
avaKable to deiialbe and characierirc the total 
ceQ populatiott Thfa type of data (Le. dhtribu 
of propeniei omoog large nucoben of celb) 
fa very dliTennU in character from tbe loformadoo 
gK’cn by analyziog a few cell* and claoUylng each 
in ooe of «veral categoric*. Anab"*!* of large 
mimbcn of cell* yiekfa data (dfatrfbutkn curre*) 
of high ctatfatkal preefakn. 

preeWon roakei It ponible to dfacera 
ttt«D thUts in the dolribution nhki may reveal 
pathofafk change* before they are of *uch a 
(zugoiturle a* to render single edfa clcariy ab- 
iMfinal. Thfa doc* not exclude the ability to make 
dm plg normal-abnormal decfaioia on each ceil 
hut. In lact, give* corapl emcn tary inkinnatkiD 
which vnil aid Interpretation of criU da*lfied a 
abooTToal Aj Dr Bahr poinci out, tw prescreeQ- 
Ix^ machine ocut* or fa in right. AJthcnigh awie 
of the bcDcflo or UmltatioM of such devices can 
be cnvfaiooed many cnnnoi and I fcel that Dr 
EaliT hai erred In hfa prejudgmeiit of ibdr capa- 


bfflde*. , 

An example of aoairrii of the dfatribulkm of a 
property among large ccH popularioeo fa fot^ 
fa ibc work of Atxknoo and rctciicn in wh3^ 
.her titalied tbe dependw of growth and div^ 
Joo on cdl ege and volume.* This type oi ra^ 
fajinuocntal analyrii, yielding data of high 


■tatiidcal precision, is quite new to the firidi cf 
biology mcdldne but u-duU tcaa tt heU 
great potential for producing new fitpdamftrtri 
knowledge of cell lyiterm. 

One final point the orientation of this qicpe- 
•lum h to af^y nex techniques to old crckilaai 
(uch a* the Papanicolaou lot or the whke btoed 
cell dlilaentiaJ count. IVrhapi we should m- 
largc our thinking to Include the broader cbjrt 
live of obtaining new quantitative inkinnatBe 
on ptopcrtlci of iodirldual cells ud oe the da- 
tribution 0/ these propertie* among variou* ccB 
fyaiemt. la occepdog such Emnd tong-mge 
gool^ we are modvateri to undertake study of 
ccO properdc* which are mw or can be aode 
measurable and to study host they are rclatn) 
to one another aod to ceQ fimetion phydolcg 
ksj state A* these rrlatlonsliJp* b e come koosu, 
specific imirumentatioa reqoirea>enti aixi Ihddcl 
ctiokal appUcailou hDI becoese apparent. TUi 
approach may be a more efficient way in which to 
exploit the potential of auumuted cytriogy *od 
could rrvea) quite utianiiapatcd applicatkm 
IVriiapt (his sho^ be our goal, 

RirthJOvCC 

I Afxknoo, C and Aje isen, D F Cell fTwrtk 
aad dlHoorv IL fixpcncoaiiai «wdws of nil 
volume dfaiributkn in manmallan stapemioe 
cuittves. Bxphr* J 9^1 1^^ 

Dm lUsx 

Much has been said la these papm and el*- 
where about the difiicuiDes aworiated with auto* 
mated cell analysfa but I cannot remember seeing 
anyt here an analy'iu aod gradir^ of the dxffl* 
cullies. An aai*l>‘*u ' ould serve to draw attentxm 
to ihe factor* whjcb limit the des-eloptnent cf 
such Bpponmw and thus, nughi cooceniratt 
attcotion oo the critical Carton For oomipJe, 
an expert on pattcro rccogmiion might have an 
excellent solution to that ftetor in the ovmB 
problem but totally ignore or only partuDf 
mlvc, the problem of sperimen prescntatloo. 
It would seem logical to use a endcal path aoalysfa 
to IdemUjr tbe important tadon. Sciteme I b an 
attempt to do so but In my experience thfa path 
matt be coaunented on and aitntd by other dis- 
ctraants Iflt fa to end up a* a truir critk:ai loaiytfa. 

I agree with the comments 00 tbe need fcr 
nuildparamcter analysfa and evaluatmn of wri 
dlagiustic criteria rhlch cutt elate with the duj- 
fcal statu* atid »< the crtopalhoioqfau oplnxm. 
This Is probably the nxm ^fBcult ptychokigical 
hurdle to be surmounted by tbe cytopaihologfat 
but If It fa not ovTawtne all such analyse* will 
stOl rest on rtanparixm with mbjeerfre pcrsdoal 
diagnostic opfadoo. 
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entftied “OL^fctivn cf Atrtairu(«f CcU AruJvili'* 
•ad the Ijj Gunter f Bahr uiih iht t.->rTw> 

Uilc In hi* rKTllent f>ipcr Dr ifclaro«l hat 
\-CTy cicarJy ouilined the otrjectK'o aod rctiiuir 
rocDB rf ainomaicd cyloJog) Bccair«e I find 
in>ielf Id agre cj arDt hh vini, I u-OJ n« 
comment further bm uil] po on to the lecood 
paper 

In hi* paper Dr Bahr tUiunsunhe* two eivn- 
lialf> differrm ohjmK'O, ooe of >«bich h dirtoied 
toward i ncnr ail ng the number of 
tampha which can be pTD ccj y d and the K«»jd of 
whlA »etfa to Impiwc iSc quaEr> of dtapnai*. 
The I m pfc yk to h ptvtii that thr»e coah iire in- 
compaiibie. rurthrr be awumc* that a/Y) pre 
•crecninj fnitrutoeot he capable of oafy a 
ya-co rfeeWoo cn each cell, pmn? no more than 
cmnnctaiioo of the “oorniar’ aaid “abnofmar* 
ceflt Thfa fa a rery limited view of the poicnual 
capabfUtie* of tio;h-fpcexi •emorr of hull: cefi 
properue* 

Ourprmq) li devTloplnt 'm method of autoouied 
aiu}>‘’fa b which »c\Tra? proprrtia of each crli 
wfll be roeajurrd tod rapKlh (he 

ha 100 ^>9rc) St^nali produced bv each aertior aai 
f c p tc J e m loe a ipeofie cell propenr win be proc> 
cord liaeh ^ bi combfrvauon and tie mulda^ 
(oTorauiion nored After aoah'W of an entae 
(ample of about SOhOh crlfat dtorilvtioo hhto- 
jT*a» cf each omIc p coperty or of leleeifd cesi>- 
bfautiooi of pfcpertlw mQJ be formed and rnade 
at-allahle to devribc and eharaeterae the wal 
cell populatKiii. ThH npe of data 0 e dmrfbu- 
lioo* of p f i iper o e* among lar^e oumben of celfa) 
fa very ddTctem in eKaracter from ibe informauoo 
pimi by aoahTu^ a few ccHi and clathhaug pjcb 
hi ooe of ^-eral catcporie< Anah‘“* ^ Urge 
oumben of celb ) kkU data (dufribufhw eurrc»> 
of hlfth naii«ic*l prrouoo. 

Soil pTCCrtion maliei n pouibb to du?:CTT» 
fTTfiP ihifu hi the di tnbuoon which mat rr\ral 
pathologic change* belore the\ are of Rich a 
magijitnde aj to render tmslc cclU cicaji> ab- 
DormaL Thu don n« eerJude the aWin to Oiale 
«ttr.ptg Doemal abnoemal dcciuoo* on each cdl 
but, in fact, pnT* conipJeoseniar) hifc^matioo 
which will aid mtcTpretauon of cell* clas*i6e«d ai 
almorroaL A* Dr Bahr polnw out no prt*creeo- 
lOK nociuDe ntsu or i in right AJtbouffb *Moe 
of the benefiit or limiuilom of «uch devfce* can 
be cnrtrioivd, oum cannot, and I frei that Dr 
Rthr ha* erred in hi perjudement of tbor capj 
hilrtfca. 

An example of anaiyri of the dbnibuoon of a 
005 lai^ ceil population* I* lotmd 
of Anderwa and Petrrtco in wbeb 
the depeodeoce oS provrib and tUirV 
are and s-oluuie.* Thi* type of r^pld 
jjuh-J"S pddfajf data of high 


naortirai prtailoii, fa quite new to tfae fiddi cf 
blolog) and medlcme but wookl *cem to toLl 
grral potential lor producing new fandimrEfll 
ioemMge of cell tyjtcm* 

Ooe final point the onentatka of thi) rjmpo- 
(lum fa to appli new techaiquet to old proU^ 
fiaJi as the Papankolaou teat or the wbhe Koed 
cefl d 3 ffeTC 7 rtia] couaL fVetapi wr fbould es- 
lanre our Uuntlng to locludc the broader oti^ 
iHt of obiaming new quanntatfre fajormaom 
on p ropcTtna of indindoal edfa and 00 the dti- 
tributiOD of there pu pe ra r* am on g xanoui ce3 
(yxietn* In accepiing such bread, loog nr^t 
goals we are motxvated to uodmale Rody cf 
cell pfo p e nk a which are now or can be mah 
meaiuraWr and to fnid> bow they are refasd 
to ooe another and to cell function and phynolaf- 
lea] (late As these reJatJomhips breooie Inows, 
•peofic imtmnmiation req ui returea and frmfd 
ciiolcal appfkauons wOt become apparent. Tba 
approach may be a more effioret war m wfcfch » 
exploit the potential of automated cwloer aad 
cmiJd irtral qiofc unaauopaerd apphtaoaa* 
IVrhapt this thcmld be our coal 

Rtnarsd 

1 \odenon. E. C and Ptinren. D F Cefl ftewth 
aad di nnn. II C ap esun nju l iremo cf 
nlucDe dainbuoora is raanmahas su^rafan 
cultuRX. Sloph>x J 1 

Da IIaIx 

Much ha been laid m ihc*c papers and the- 
where about the difivuJim awooatrd with auto* 
raaied eeU anahm bui 1 cannot mneiober iceinj 
aoy'wbere an anahui and eradma of the dtfr 
culuei Ad anahiY* uouid *mT 10 draw aorautio 
to the factors whieh Jurut the dmTioptoroi cf 
Rich apparatus nod. ihua, nugbi cooceniratt 
atiemlDO on the enucal fartors hoe erampte 
an expert 00 paireni recocmtion mtght haif an 
cwrllret sohnjoo to that tacsoe m the oxTrall 
pro bleiD but totalK icnorc or «rir paniaDy 
mlxY the prohiem of ipremsen prereniaciOQ. 
It would reng logsraf to me a miaaJ path anahtu 
to Idenufy the uaportast Cacron Setwrroe J » an 
attempt to do 10 but in mr esrprrwnce ihi* path 
Mtot be corom e u icd oo and aiUrrJ b\ other dti- 
cusunts if II I* to rad up a* a truh cniicai axtaK n* 

I agree with ibr commrm* oo the need for 
muluparaffierer anah*fa and aiuauoa of ww/ 
dugnostic cnlma which ton elate with ihe dm- 
ical Ratn* and «/ the cc£opacho/octtt> oplmoo. 
Thu U probabh the most difficult pncfaoloijical 
hurdle to be jurmoumed b\ ibc ci'topaxhologuc 
but if it tx oot m-rmanic aD *uch aiiaf>-*e* wQl 
stiff rest « rorapartson vdth /ui>|ectftT petsonaf 
diagnoRK opioKte. 


pcoperty am 
to the wsoii. 
tbq' fTotited 
ifon OQ cell : 
fa flfu mc n tal 
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cnlitlcd ObjmJvTj of Automated Cell AnaJ)’>Is” 
af>d the lecond, Iry Gunter F Bahr with l}>e lame 
title. In hl< cectllmt paper Dr Melamed has 
s-ery clearly outlined the obJeetKn and re^pdre 
ments of automated c>toloqy Because I find 
Djyscif ia agreanem uith hb flcwi, 1 »rfll not 
comment further but v,ni on to the Kccnd 
paper 

Id hh paper Dr Dahr dljiimfunl»n two o«en« 
tlaHy dUTcrmt obJeanTS ooe of which h directed 
toward iocreasinj the number of otoloBlcal 
laiDptc* which can be procened and U>e »eccnd of 
whlrt sccIj to hnpTDsT the qualify of diaipwxlj. 
Tbe ImpiTMioo Is given iliai iheic ffoah *tc In 
compatible Furtlter be awuon t^t any pre- 
t cr eenln g bstturoesw v.21 \k. capable of a 
>0 DO decUon 00 each cell, fpring no more than 
enmocraiion of the nonnaT and “abnormaT 
celli. Tha b a stt) Bmitrd \-Iew of the potential 
capaUhtia of high-«pced »emon of buR ceD 
propeniei. 

group h desrloplrtf a roeilfod of automated 
analysis in wlikh ■estral p r u pc n lq of each cell 
win he ZDcaiuiTd ^utfauaUrrh aod rapidly G-c 
In 100 ^t^ec) Signals produced b) each •emor and 
re p r ti c p tgm a fpeclGc ceQ property will be proc 
ciaed dngl) or in combanation and the mulling 
Information sored \fter analjih of an mthe 
sample of about 50 000 celh, tlinributkm W«o- 
grasB of each dngle p ropert) or of leleeted com 
binatkios of propenl^ will be formed and made 
arallable to drvnibe and characterize the total 
ceQ population Tlih c>pe of data G c-, dtiirfbu 
llom of ptopcrtiei among large numbers of cells) 
fa very differrof in character from Use inforroatsoo 
giv en by anah'*lng a few cells and clasdfylng each 
In ooe of scs-cral categoric*. Anah’us of Urge 
numhert of cells yields data (dmribuuon curve*) 
of high naibucal prretskm. 

Such pirddon maVr* it powible to discero 
pm«lt ibift* in die dfurilnnioo which may reveal 
palholoffic changes before they are of *uch a 
Diagnitudc as to rerxfcr snglc cells dearij *b- 
Dorroal, This docs not rsrlude the obiiicy to make 
dinple Donnal abnormal deefasons on each cell 
but, in &ct. ffT\T* corapJemenuuy Infonnadon 
which svfll aid Inicrpretaikm of cells cla«i6«I tti 
abocmsil- As Dr Bahr pohiu out no preseften 
ing machine edsts or is In tlghi. Although •Ofoe 
of the bcnefiu or lioiitallonj of *uch devices can 
be enviskmed man> cannot and I fed that Dr 
Bahr has erred in hb prejudgment of their t 3 p 3 


bflldc*. . 

An ciample of nnal>iis of the distribution of a 
pioperty among large cell popuhiliom h fo^ 
fa ibc wort of Anderson and r ete n e n in 
they nudlal the dependence of growth and divt- 
^ on ceD age and %-oJume.'^ Tha typo cf 
{jp(trujncntal anahds, >icWlng 


■latlstkal pr e dsiu n It quite new to the 6cl6 if 
Wology and oicdiclDC but would seem to bdd 
great potential for producing oew fuadineonl 
knowledge of cell lyiiemi. 

One foul point the oocnuilon of tHi lyopj- 
clam Is to apply new techniques to old pnVJua 
cuch as the Papanicolaou test or the wUte blood 
cell dhTcrcnilai count. Pertaps we sfaoulcf m* 
large our thinking to wdude the broader ob)tt 
tlve of obtaining new quanDtaure InfarmjdnB 
on piupriilc* of indrvidua] ceDs aod on the da- 
tribmlon of these properties am ong serious ctl 
cystems. In accepilng warh broad, long-raofe 
goals, we arc modvated to undertake study *f 
cell properties which are now or can be tort 
mea w able and vo study Vow they ase relaml 
to one another and to cell function and pbysKfog- 
leal Mate \* these rrlailoosblps betocoe knossa, 
epedfic in irumcntailon requiranent* and turtfol 
dbnkal appUcauoos wffl breoroc appamu. Tha 
approach may be a more efficient way ra wUch o 
crploli tlie potential of auiosnaied cytoJogy *>1 
could rr\xaJ quite unatuldpated appbcatkm 
IVrhap* thft should be our goA 

RtrTu.ss 

I \swlcrwn, t. C and Petmeo, D F Orfl grt»^ 
aod dnUon. II Ej i ici lm t nu l midio cf no 
ofume disuibutkai* is mammsllan suspmka 
eulltn*. B«T>hyi.J 71153 Sfr 4 )V 7 

Dr. IIalx 

Much has liccn said In Utese papers and ehe* 
where about the dilBculden associated with auf> 
mated cell analysis but 1 cannot rcTDcmber setfeg 
anywhere an anoiyNfa and grading of the diS* 
cullies. \n analysts would sene to draw attcnlk® 
to the factors which limit the de\Tlopnjent of 
such apparatus and, thus, might concentrate 
attention on the cntxcal factors For czampie 
an erpert on pattern rccogmtkm might have an 
eiceUem solution to that factor m the overall 
problem but totally Ignore or oiiIt partially 
sol T tbe proWem of specimen presentation. 
It wsmld •eem logical to use a cnticai path anahtb 
to IdeniU) tbe iniponant factors Sebeme I b as 
acteiopt to do so but In my experience tbb path 
mtart be commented on acd by other db- 

cuisaats If It b to end up as a trulv cnticai analysfa- 
I agree w th the comtnenu on tbe need for 
muldpanuaetcr analysb and o'aluatKn of eseri 
diagnostic criteria which correlate with tbe clin¬ 
ical (tatus and a*f tbe cytopaihofogists opmasn. 
Thb Is probably the most dl/Ecuit piycbokDgicnl 
hurdle to be surmounted by the cytnpothologist 
but if It 1 * DOt oveico tu e jJl such analyses sriH 
still rest oa comparison with subJectiTe persona] 
diagnostic opuiioo. 
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Rxmcvcx 

\ H\»la,0 Al.N «ndHeMiCT**i,KLJ Cytotccr 
A^iiiiatkio (Proettdinf* cf Sod Tcuj’l* Sytn- 
pcmi,(>rdiff I9Ga) (D. >L D. E'rua. 

U ) EdmboYK J L. Urlu^itijne, 1?7Q. 

Dk. SAimm 

\Yhh r dljtmc tu di*r«ctCTiiinn ceO*, any other 

th*n mrwpJiB-di-y - mf^n i wiB rrrpTTTT ^ piawhet ft" 

educanon proccB (dr the iMCr Foactkioal cytolcCT 
«il hold macty nrprtEs, not the IcaK bcinx ibc 
ramUBty of r c y o pg betvi Tq i younf and oU 
erik d wy tjUt mtrpboiosy Hetwx ocw b«r» 
far djanKSertsog ceQi will ban to devdop aloof 
wnh autmiadoD 

Cfa. SruQca 

Tbe rrpUceTDent of moi by fa not an 

cad tn rud/ klacbhKi are rrr^A,- «n,H gid co meet 
econocifa de ma nd*, ehber far work cbai cannot 
be done without them, or to k]^jro%« qtulicy or 
acoancy or to fh a better output per unu cM 
Tlx povzbthty that people may bt^ rtna^itne 
fix purpoaa of prefdfe w^ not be eoecadpered beie 
Fetv h fa worth ptrunj i a o n dttee ooo-obfec 
tna of ■moraatrri ceQ taalyn and leparuicn. 

B far at they rdate o u t fai l ceQt 
1 The ictrainf of cerdeal nttn can be dme 
by ^Kcaliy nbed peopk whb defree of 
rofia^cy whkh a oaually cortddoed ade 
quax, pnmM that tmean are repeated i 
mterrah throufbout aduh lifi: “Hx poM- 
bduy of mwfhm,* OQ tbc acrtracy 

of q'totrchnklan a aa tmcrcslng wt^ect 
of tprojitoon At the mfwnrw bnman (Wr 
fcr maiKc fa the yartfadd agafaiM which any 
marhhx hai to be axmed. and an 
prtwetmt wotdd be qnne difficnh to dciret 
or meawse e%cn if t cotdd be attained For 
mactooe to Tnitrfa the human pcrCui luance. 
u a orcetraTT doetde en criio^ wbadt 
to &( the dnodiog Unei between poanKe. 
dubtom and oefatrre There b pOHiUbty 
of WDif entma which r^r^it be delected by 
the human eye—for bwanx ahwrp' 
U»—but tbe mart) otaal ooe* koowo to be of 
dnermaudof raloe lucb at nc, tirefu- 
Icrhy and Kaiahif anemuy of micief aie 
enedr thcae noted by bunun obao-ver 
Now f ponrK ■near* could be wparatrd 
fim ncfatn om deeply by cocptnnaitcn 
cf tew erberu cf tha tort, whether aiMo- 
mate d or tax, why fa u that a takn about 
three mcmiht before human can leant the 
djffeirca.r* Tbe aame ccadd l earo 

recr^ntw all the curtetu modefa of can or an* 
planet id day or two, even Un- 

BJaite eic tg ri iia* tud fartuiylcp u Tpoaeain 
,fc*» U*ne than 1 tahet to record* mafiptanl 


ceDi Let ut ttwn admit that poddre toaran 
caenot be tflxicgukhcd rcOiiiiy by fampte 
criteria, but only by very complc* ooe* which 
are dot co oK i taaly analyied At the i i K i iarui 
h would be foDy to pour out mooey oo effert* 
t mareh the iwiman performance 
2. In ditcui^ortt co cylokyty uitwiadon, the 
poBhtllty fa often raued of dlaxpvtilng axoe 
new iiMeaT rahfe pa r a meter winch it charac 
icrittK of malignant edit Tboae wbo make 
thb gy ^ rtn on do no( ahrayt renllce that tbe 
xarch for ipcofic chanctert of mallgCLa t 
i-wlh hai been ponoed in vam fan many 
decades, by woritcis who had no thousbi 
of tnomadoo or even c/ appheacam* to 
cervical diagmrit, it k tarfe and 

baffllrf area of cancer research biro which 
we nnnt imt, with our specific aim, aOow 
curxives to be divened 

3 A thud Don-objeedre b my view b the 
reecrdmg cf higb-rtsolutloQ nnAiog data 
on incfindoal cefl* far diagnostic purpams, 
as far instance loDg-dktance coDsaltadc^ or 
the enmfdlatfaci of banks lepresca my expert 
oyfftlorw of diSemi cytnlofkta on vanoua 
ceD types, or far uatoperrlsed irarhh g as 
KCfrstEd by Bahr All these ugfouoni 
depad cb the tooeci that cell can be 
is rita t a meajdnffol 

can be attached ihoply btim a series of 
measorements Tbfa b not what an et^eri* 
axed (hagnoatx cytolcftfat does. H makes 
snbcflDsaoiB pctTriJanal ideunficatlon 
baxd GO ( ) the charactm of the cell b 
qtmica, (b) tbe characters of other itH* b 
thcridaJty and (c)hfa know ledge of ibe source 
of the maierta] and cf variatiODs b the way 
b which it was coilecied and prepared On 
hwiinig ax otho- pans of tbe dlde hk bldal 
ascaanent may chaise, and the diagoods 
IS d ol yrd after many tbouttndi, 

mxt u pe* even crik, Another 

ream far pUdng faog-dlstancs counluiloa 
BflKDg tbe ooo-ob^cctiTrs b that, b tbe 
case of vaginal or cervical gneari, the wn f r 
IS nude far d c tec uoo and not far Af™! 
d u g nods Nobody wants (be opfnlooi cf 
distan (or drfanet) exptm on difflcult 
rndhridoal eeCi If the wbcJe daie is tfifficult, 
iben biopey will Bide the qoesdem 
lUrbg ggdficd three targets which are not. 
b my opbkm, tbox to which w iWd aim. 
wha are tfm «ir reasonahlc fim o bJct tKei? 
There arem to be two, both perhap* of 

reafiaade* b the farseeafale future Tbry are the 
fim wo ertomentted by kldanxd b thh dii- 

1 I im—, m, M, w 

«r Mtaant flfa Thfa tme cf 
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Dr. Hi-jAiN 

rrofr^'or Ibhr \ accoimi I xxr, much to the 
point and I hwIH lie to romtneni on one or two 
0 peett 

He Main that roaclune relblijltty dnuhl Ijc 
lueh that no wncan haxe to be iept Uc ha\e 
bftn faced wlilj thU pro! Irm In the dr\Tk>pmrm 
of the Qtundmrt Imatcc VnaJ^dnt; Computer^ 
with iu bttTt edition, ilie C>t{>yTren which it 
now undrTKoint trialt. If the phik>«>ph\ I to 
keep Uk- initial pick irp or aJmlnc; cell tamplc 
aloott with all the nib<eqi**nt confirmatory and 
follow up foean then ob\-k>ud) an nmoraated 
dkic tmear tample I prcferalde to the cell tape 
preparation beimj dc\cloped lij ut and oilier 
woritert. Howc%-er at Profetwr m^r 
proce^wd cell tamplc hat Ion omeh of lit diaij 
no<tic criteria dimm; cell dbpertal and Ud may 
r*t be the ben example to lie retained 

It al<o fbllowt that at lean for «orDc tune to 
come the detection lyitcra wfll rerjuire that a 
repeat or confirmatory ten ihoidd be b) the mo^ 
cITecuvT tampltru; and tcreenlm; techrdquei to 
make the Imporunt dbcraadi of cancer Thlt 1 
vrithout quriilon the cenical or eodocervlcal 
terape or twab Kanncd b> crperletKed c>e 

One could then conclude that up<> trao^mt— 
with lu much prater Cacilir> for atrtomatlon. 
and freedo m from the manu^ landiin^ of the 
Inditldua! tUde nnean will iq itainlnc mount 
Inff inmmlne lalielline lonine and fillnc—1» the 
method of ehotce The c«aieM ad aniaee of the 
nbn tilde and ctnTrdip ii lu Opucal clant> and 
the lnteTchanneabnit> with orthixlox mtcixwcop) 
The denalliiH; of a rauer tcan on tlide It ea^> 
coded on the unttne a red label rod of the tlide 
and thi' rotdrf be (err/ (xi «m fn/crorope wtdi a 
rimplc dccodtntj de^■Ice attachment. Nr»enhele*s 
the ultimate Car <peed and handlmc mmt be 
tape tr ampon 

Tbc prratert arpaaeoi for automation It the 
one of renxwal of the mtolcrable bo redom of 
iTpetnlvr trui with a pkk up rate down Hi the 
2 to 5 pier 10000 rani;e (Incidence rate) The 
daiKer of beinR at the mere) of one macliine and 
lu liLelibood of breakdown naiant, a with all 
automated that there thould be more 

than one In an> unit, and ibeiefoce It b atunned 
that bur< icTtenIny crnicn arc to be die mode. 

I would endorte the camion Profewor Balir 
gnrt to the impube buyer* of ouiomaled equip¬ 
ment In ihb field who anticipate automation 
ediptin^ the tcehnldan and that there h no need 
to^llnue c>-loioql« trainlnp acheroo. Thb will 
oot be to for many yean to come. If c^Tr at alL 
Ib our phflotophy tbc automated acckcr-acanncr 
wfll require even better trained cytotcrecoer* 
than bliheno. at they vrfll ha%-e to miM on fewer 
eddi. and there will be need for almofl at many 


woflcTt at at pretent at the tcrvice will tfam o 
pand to Kr re u effrciKely tbc whole popclmr 
The one in tniment we are ctm CTHBt 
Quantimet, and now lu new purpo>e-tiuilx *r 
cri tor the CJynoNercen are both ten ina.t re 
*earrh machinei and there b no wg^ o occ rf 
Inuldim; a trial vmre machine at iha loir 
The oli^rclhci of automated ctD aaahti • 
Ifulanced lij Dr Melamed de fin e the crM ev 
aentfaZ, yet ifmp/r *<pecU of the proWoB. Tic 
failurr of nich inururomu at the Cytoanahrr c 
tlic pa t wai not only liecau< of inadequate eVe 
tronicj bi t due to the faulty prcini<e that an b- 
MTument ctmld rero 5 nl< a whoie eeO taoaplt 
a abnormal or contalnlnt; abnonnal cenT—cf 
which thrrr raa\ lie %cry few—rather dun dt 
p tTW D t more eautknn arid defined if^jcoadi of 
idenufyint the abnonnal cell Thlt, hr iiicaa» rf 
•eparaiora *uch a Tulwyler* or by dde fhuno 
on to membrane filter by the Kanmttkr tech¬ 
nique or e\Tn by the Jcatltr crapla K*" 
menuky « rpecirophotometnc ownlkwcope dem- 
omtratn that r\Tn a few cclli with hbh Dudeaf 
cy'topLumic raucw could be wparately rrewto^ 
1 he bade aim i*, of coune to •rpantc d* 
normal from the Dorrnal ctD usple ui order dm 
anentkm can be paid to the foemlr If ths can be 
achw-iTd bv a forra of g ene r al paiiero or natris 
analyui or by a iimple enTymc emrauuoo web 
ai the C phcr^lieclucwta'e dehydrereru^ wiiiis 
the fen, then the final coune H open » odiff 
cytoloqin confirmauon or a nipenmpowd analfoc 
scamirr to finallv kkntify the maficrvani ceCL 
Ai Dr Mebroed lary*, lha mav be actuord co 
an elaljoraie matrix analym or by the innlcaie 
parameter chrckirH; »yvcTD aich at TTCIAS 
(Towmomlc Intra-CrDular Vnalytic &v«cni)cri 
combinauoQ of technique*, a lort of te*t profile 
uUUzmit enrymic chemical pattern recogruuoo, 
fluore*cent and functional te*t \n example of 
Uu* approach could be the u*e of nmpie 6^ 
rdl wanner* of ceD tracka on film nrip t Wenufr 
the cardnoma^in-utu and dy^pla>uc cell which 
are larqe and darkK-stamina then at meoopaaic 
the biochemical 6 PGD ie*t i* added to ihi* K*t 
iomple in order to detect the -aiiiiial glandxdar 
com 

The enzy roe* arc olwa\’* rabed In Im awe di*- 
aw whereas the i ca r tn er* can eadly ndu the 
(al dy-ftalning or minute or dcTencrtii almou 
onreroqnlzablc eodocoetrul cancer cell 

That cell coOcetkin should be cheap and rimpfe 
b e*»cnllaL The coll«ikm of a icrapr fmear u the 
matt cxpcnsft'c part of the tert ood the u«e of 
aspirate or Irrigaiian troean should be coondered, 
especially because of the convenience and cheap- 
orts of collection and alo because the ceO* arc 
csscotlally tn fusperoam—and ihereferc more 
amenaWe to automated icanninj;—and nor buried 
In clusters. 
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«hmc «fi hnpcruw bt* fcr nuiytii. ShmUriy 
ttc Dce-ccflour > I f i t* n o h\ m tWw: prcpcruint 
AbontUnce or othcrwi« of aJlinai Ebm. 
10*7 Uxwbe bo fruitful to of^on. 

I ■ddiiJcn, ibf obieenve of «citam*tlc c*0 
anal)^ iitty ncA ooly bo nlAKd to Kncnlofi |*t>- 
ccdora vi liut tbe obrlouily aboormil ccH b 
telecicd far Kaalyib Tbe tlft iLC ik i u of ■IgrilftfB'it 
dcvlatkxB, »pch « tbov btbculog ota%nuKy 
b h) exrQcit pbxse n of uoporuncr u 

Art tbo«: wfaiA indiaiie other type* ^ Aherttl 
iCAtc. T toeei tie*: tes^iiliujxntt 
Rca^tAiei A Uch order of otdmriciuon In ih« 
SDAlytic ApfxoAcfa wtopi c d 

Wrth ruimd B tbe tledirn rcquu ’ oa crti needed 
m artkr to leUere the ot^ectirta Already dncutocd 
*cTcnl pctea are uorth tacoikiiinf Pim, And In 
AiAoy mtrttm, >s Art tryttn to rtpletre wfa- 
jecilw uiyrtAU on by ooe «,KBh He W rme In 
Afrteactu ViUh the ohiectrve phy»CAl wwW- 
Kot lutowU^ bo* tbe Vnrri\jn eye Aod mbtd 
ActBcse* their AHAlyto* of object* * Aownpt 
rwo^okton of cril thSer eucc* by mnchlo e To 
ACTornphth thb aotfKrtanly And m tbe cOom 
dpedtttocn f*iih»»v often mvol e^ a trvie-otP 
benrcB Hhai ai%bt be ra^rkred tbeored^dly 
dednbte tad hBai n pmc^lh ar)urT«ble 
Ib the iM Anily** tbf rJtotoAuc AaalyB* of 
cefli oofy i«i vihdity tad p cr po^ m lenn of tbe 
pM inhrir cf w ootcoae 

Rtrucva 

i PmmedAPo, G N \bM of Crfabrtn* Cytukvy 
tbeobndRe klMMaebumt*. Hcntrd Uctvrnar 
Prm, I9)J 

t¥ VAtTOUt 

SncA Addtuootl co n u ne n a rrfmrdios letiho- 
crtB chSemiUAl couius k ci O tpproprUte Ctch 

hoTpfaJ bed ra ihi* couotrr fcDOAiet bct*rtoi 
100 And 200 d SnTotitl cooni per bed p»T >etr 
tome of the vAn*bd«> a aplAwd by vtntUDo* 
a the Amount of AsoctAird outpAUeo '■vk and 
Iw the «bAr»rtrT nf ttr borpitAf AendnaK 
A ffh i tto ra M Ktnt* County UcNpHtl (ZrlOO 
be*) tn Bfoddyn tbe ^uic r>i 250 000 at Baroe* 
Ho^aiaI (1020 brd ) m St Loua 150^ nd « 
tbe Nrw T^JaUnd Vleriaal Center Hos*^ 

Irdi) m Bt>«on 70,000 Ow hundred celk. tbe 
eijRotimrv mimtrr canle oooted ht ftv ndr mte t 
**tt tbe Aseraat tnr* ».« nccmii norWia 6*> » 
about tw*e a» lora Thr nod ■ tedtota and tbe 
rcAolu. m tnaiiy intunccr anretuble ll« krtt 
mtaiv ucBJ and raptd rnm-cAcT of poorhr trained 
Uheratory trchr-ctAw to tbe tvpwal ntv hc»«p«tAl 
Art no e»dy Km tbetr eotvtroartret 

more (War than t, ,he hnlcal bema ofaw 
* bo^wab the* cwrni. 

enk^ peiMinrd br tbr mrtUeaJ utatotM or bo** 


officer do oot TT.«^f a dgnfficaal cootrQntkn lo 
tbe dLhucUr*' deddoo-maUnf p r o cet* U tbo 
coQftt iTHi fi r TTrt A jodfTDent b*tod oo other dAta> 
the rftnlMAf i b reaiu-ciA, tf nor, h fa tU^efarded. 
From Ubormffiry *a-»ke of thfa Und. bfcrm*- 
tion TTgardurg umnatort {brai, todc (ranide*, 
altmoott* Inchjcfri by rlral Illi»e*e* hi lympf»- 
cyte* and roooocytei. etc oAnaert be erp ected - 
An auiooiaied »y»ieia wouid hAfc W pnMde aodi 
cApnbflidc*, as vi«ll u rccoc°bk« cf tbe frro 
mnnal adtilt fartu, count b <t * s: cn 200 and 400 
i-etu ui 1 to 4 t aiuMU t mod uollax csfadnS medt- 
odi of prrpATAUoo, mppietoenitd, perhaps, by a 
ftv« to one leukocyte otriehiDcm proecto. UoULe 
the druadon In rejaid to cafallAthrc cytoiogy 
It u probable tbat blood cytclofy dm not oCcr a 
field of eobatAsual Dsefulnes* for an operattoo 
Umhed to A ajuu lng fusetfoo If rapid temning 
*crc tbe Rtsal h Hotdd bA*c to be based on tbe 
nc Birop hil count other tncmairca, with prcMt 
tecfaitoloj{y rtqtnrt the letc foitton of tradhtotial 
pa ttom of coin And muctiur an art, wfakb. If 
avAiUbfo, could coommte, without moeb uua 
onen d re applicadon. a corapleto and tfofiBhhra 
cUtoffoadon tohetsa H t r^rttr U fa eatlwiiert 
ibu 23 to S5 per cent of tbe iboor ma l ipccfana* 
ob takmi In a fenml bcaptal wuld not he Uotl' 
fiad a* Bch ^ an cunsnatkai Itmfafd to the 
Bu! leokoryte count and ibe per em age of 
neuuophifa In tbe caae of otspadmo, tbe pt o p oa 
non c/ Abttormal* maed by Nch aa ea nia i Bk in 
Hould probAhly be h)|b*r In naalnptaalc 
■Tccnlng dime, tbe proportwo an«cd be 

even htgber A >y*t£m iba provided ntfafietory 
daasfieatKto of WsikDCYtct could aIb pro co * 
red ceOt for morpfaofogy t little addlUonal cost. 

Cuano KattAJCM 

Dr £afa 

Fur tbe enginetT chmain, pat^logai cr Uoio- 
gni (ntemied b the autemauoD of ceQ tnalytfa, 
and cfprttally cell akotiflcatlott with 
amL, ti« parertfiaf danrahjo not cafry T »4t>. 
tbe magofatide cf the problos but abc ag- 
mScam iflvssdty cf view Mcro bnpcrtaiH >h*n 
anv drifeieoto hi oplnlan fa tbe at eauUe 
ctmseni tto many of the prtTrquiaie* ccmll- 

tfcra to auiijmartd tysiein mu* fnlBD brfcrt k can 
be acctpied b dhtfoal toide^ cr a* a vcTd cool 
m tdaied bobulca) raetoch 

I agree nlih Dr Tulwyler that rracarch appl«- 
tuM* autcBBric ceU identlfirTs and/or Ktien to 
throe mlttirti Hffl peoi»biy pmcede appJ«lltB 
to v»«iy more complex Ur6nl maKrija. My 

tlrpocw b poourfly KWreroa, faelf i prea- 

prtt* of handlj Qg the lanef ttmerial 
^ Hraab anrottanloibebcmJotncrfcyto- 
trdsnictAra to ma* icrerotof peejerts b ukea. 
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CDuUl be helpful In «\ing time bui if ilic 
machine u>ed roatcrbl pcrpaird in wme w^r 
other than ctmSTniiona) tmeart ibm the 
laitrr >\-ouUl nertj lo be made si tl>c tame 
uroc m ilial patient do not ha\T to be called 
baclt. 

PcmibllUtet for ihlt approach H-ould lie 
bjochetntcal trttt (e^ Ibc cnTjmct) redoii 
metric meihod v.iili or without the tr*e of 
(partlcularl) for DNA ronicni per 
mrlew) laliedmi; with radio-acutr (xxopet, 
and roeibodi of cell jl/im* In liquid »u<pejjitt>u. 

Suppovini? tliai a tnt of ihli kind wi able 
lo rrjm without much fal^ oetpiUve error 
00 per emt of iho»e aamplri would be nniatKc 
bi com-mitocval raamlninlnn, or come from 
crfvic w with DO ihmlficani Inlont. At first 
ooe ml^ht Imagine that thlt method, tuliably 
BUioTnated, would Ir uf (treat taliie But thh 
would onh lie life cm If the aacoe Imperfect 
and partial (eparaikm rould r>o< be door more 
cconotmcalh W human* We all know the 
erperthe nrcr«ar> for a proper acamloailoti 
of a «r. leal Krwax Cut a relatis-rly untrained 
and fow^wUd worker tpendin; onir a odmite 
or icM on each tmear odcl't well (« able to 


jtcnulnelT’ aherrant Tie djoiee berwtra lia, 
nonainoraaied, ij-ncm and tbc dcrtJoptreis 
of a machine can be made here tnd n» 
betaue the fim b hmu etUatdy r.- a 3 iHe . 
while the tc c ood a at a dettlopmorol to? 
and without the ccrtalot) of beb 5 finl-i 
tuccrttfuL The mam objection to the « d 
human labor In thu waj b ibe problem ef 
flatu and pa>Tnetit for retm-tkiUed i«mkm 
at the laboratory bench. 

SeparailoQ and concentratloo of abtmml 
cdJ by mechanical meam wooVl, jfinnT»f'J» 
rrpjTvnt a prrat advaoct Oearfy the tcA- 
problem* are fbnnidabJe probaWy tofft 
than for “marUnjt" lyjteim, CrenenDOoal 
prep-vailom would need to be asaUabfc 
a* wcD and the biirtprcouDO of the coo- 
rentratr* would prubaWv rrquirt a acw lod 
dUreicct cap efti*c In principle the Talae d 
concmiration of relcx’anl nattriai, at •idi 
“roarilfic” ryitem*, drpendion the time 
and there will be no adv-antafie if the *“* 
labor h needed to wort and mamtam 0* 
apparanw. 

StTWAao 


match tlte performanre of our pentulaird *ort 
Lm; roaclune A tecond rate machine thoald b% 
compared for eronooiic cffectHTorw, with 
•ccood rate tcTTmen and adenirratervaloa 
UoQ of the latter perhapi dc'ene* to be mad« 
at thh point n part of the rewarch cfTact on 
autonutioa 


Airttmtii^ ((f J^Us ewefinvy aafwmt 

«r *t»i nmcntlrtfim ff 

Mnui (rlh The ctirremlv fatored porsm 
cten for rnarkm^ ore nuclear diooxter and 
ftaiolof; dendty and if larcrc: dart nuclei can 
be rcliabU pinpointed oo R cmcar thb can 
hardls fafl to vi c time In *cannlti5 becatr«e 
lew than the tmuil number of field* nerd to 
be looted at But the cune retnarV* apply to 
ihb tvdem a to the lari in that the per- 
forauan of rueb a machine should be com¬ 


pared with that of a human indh-tluaJ 
trtmJ #*h ^ On mschm i*tt S u Te neri 

aaked only to mart brBc dark nuclei would 
reruJnly do tlic wort more •ccuraicly than 
am forcjceablc machine becatac they could 
ujKonvWy reject all «ro of arteCacti 
which are not dngk nudet at all ft doe* not 
too ridiculou* to give rucJi wort to 
jcrcenm with bardl> any training perhaps 
vrortlrt' on thb far ilwrt perioeft tfay 
the cclU wiiich they roaited would be ex 
amincd b> cylotechnoJogba. who w«Jd 
Jaat majtrd cdb. fl«l eacamme ihc 

uboJe of c'-cry nnear conoJ^ 

cefl which, to » tramed eye* "^^wd 


Dr Melamed's descripdoo of objectire* i“ 
automated cdl analys* admirabK cover* flusf 
of the problem Aim a* tadicaied by la* 
the obJettlvT* outlined at this luw can only 
perhaps rtptwni a beginnha: Howtret in tl* 
prefiodnary uatetnem of feneral goaU he G«* 
Idendficatkm of normality or aboormaHty cf * 
•pecinien as the Bmplot out of a number which 
arc lo be atiaJocd. Rjghily be demribe* thn a* the 
mo*t fundammlal type of differentiation one cM 
mate. But in this discuMam » lew wch an 
dea -or can abo be the raoa complex. The rabdlty 
of *11 (ub«cquei}c anahic* are dependent upoo h. 
Further it thould be mnembered that the dc- 
cWoo pro e m by which ccfti ma> be jrparated 
into dtftJoct dam 1 ooe that ulumaidy Imobvt 
human jodgureiii ifiii mdude* the setting up of 
arbitrary nandardt with which cotnparijori* can 
be made. 

Also, the question of normal •cmn abnormal 
need not rest cmJrcl> on the anaKsli of indnidual 
ccih as stated by the author Thus as w ih human*, 
the biological dgnificance of ecQs mar be fodi- 
calcd by the company ther keep. For Instance, 
malignancy in cenical nncart may in part be 
indicated by an abnormai aggieaatioa or group 
Ing of cells and In many thsue* disorder^ 
cellular patternj anti parenchymal debris mat 
give a fint clue as to desiatiom from normal 
Thu* in tissue sectkms derangement of cell 
patterns c g ihore occurrfog in the ccreiraf 
cortex and those formiog bfood-srasds may con 
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ikutc <n himartant am ix aaalT^ Sutulariy 
be DOD-cdlaur tl e inmu M dw a e prepjjatKn 
I abaDdam or o dM 'w he collagen Ebeiit 
nay Ekcuhe be friiifiil to expJort. 

la addiQcp. tbc otijccti c of sutDiiMtk ceQ 
loalyib may not only be rrUted la Krecruac pco- 
xdam Kberr tbc obriouriy abnor ma l CcD fa 
eketed far ■□a}>ria. Tbe detecdoa of tlfnificut 

falfalkmM, PTr h ai tK-fi trvHLi-attwg iTMUg nanry 

D ks evilcit pbjtc b of Impo r ta nce, mt 

m tbcHc tncBcate other typa of altered 

pfaywlogk aalc. T meet «!-»• req ufaemena 
oeeadtaui Ugh order of mpbuocadoQ m the 
mlydc tpfmach adopted. 

Wnh regard to the dedgn fcqt aiUJj eBO ttceded 
faerdo' to aducre the oly.ctl vci a head y dlamMrd 
toml prfpq are worth mectianliif Fine, and m 
a*iy Irwranec i, w« are trying to replace anb- 
Jecth nnproBeai by cue r^kh we fi*] h more In 
•ftermcBt \*tih ite ol^il v pfayikal vorld. 
Not Lamrlng how the bttmaa eye and mmd 
•daerei their analyKi of objeeti % Oetnpt 
of «1I chfercnce* by machi r w T 
a ait .inJUi thb mdifactnriy and tn the tno« 
rrpedk aAa Easfano ofcn fcmolvw •^jwfa-oir* 
bet»eo *bai might bo . .■ i xii ii Jg e d theorede a Dy 
A' .i J.i le ed hat fa fncdeally adurrtble 
la the 1 m taaly^ the utomaoc caaly^ of 
o^oeiyhaa aBdity and popoM m tenu of the 
F*c*aluy of w omenrae 


Rmanrex 

I Nptofcdaoti,O N AdaicifEaWmn Cyttiety 
9“»fa*Ve, MaicUfOa. Htrvwd Uiwverwev 
fn», 1963 


^ VAtrcttA 

Borne addrtknal rtatiiLaua regardinf fcufa>- 
^JW^fferendal nmnu tom aj^aoprlate Each 
“Ptal bed tn tha eoiMtry generate* between 
•Bd 200 differendal cotmt* per bed per ycai- 
tf the Tanabduy b explained by rananoot 
arDDont of aarrliti.d ompaneni worii and 
charanfr of the ho^caT academto 
At Khjp Ctoomy Hoaprtal (ZJOO 
finore « 2S0 000 t Banm* 
(Icm bed.) h St Loom 150 000 and t 
^ LogUnd llwSeal Cemer IkAptcal (400 
70,000 One btmdird^ tbe 
tximber can be enumed In fire (nlnotei 
tin*: oier normal worlbia day b 

b-ianeo. omellable. Tbc low 
rxfad rem-oscr of poorty tratned 

mwe lanJD •™1 their cocwcqqeacei 

fa the eUnwal beniologj 

^ by ,he nnfiea] «. 


officer do not make a dgofficant cootrlbfitloa tn 
tbe efiaidam* d cel riort-making pr o cew ea if tbe- 
couni cuj i ilruM judgment bated oa otbrr data, 
the dinloan fa rcaaurcd. If not. It fa dla eg aided. 
From laboraicry »emce of ibn kind, fafcnni- 
tlon regarding immacarc fartm, toxic gramile*, 
afaeradotw Indmd by riral lOnem la lympbo- 
cyiea tvH memocytet, etc cannot be tuciJed . 
An automated i y itiou would have to prorlde loch 
eapafafhde*, ai weQ at recognhkn of tbe ftw 
normal adult farm*, count between 200 and 400 
ceil* la 2 to 4 nunnn and tmllic cuong imh- 
oda of preparadoo, luppleineiited, prrbapi, by a 
five to one Leukocyte enrichment proccaa Unhke 
ibc atnaDoo in regard to cxfelLadve cytology 
I fa pvbaUe that blood cytology doe* ooc fler a 
field of tubmrocud otefuincai far an operatkn 
notho d to toreenlng function If raptd Krcnning 
were tbe goal, h Hould hare to be baird oo the 
nenaopbil count, other meamre*, with proent 
tcctmology require tbe recognition of trarfitma] 
pactema of niar and imicniTe, art. whiefa, if 
vallahic, cnuld aaaunitc, without roach nare 
enroatve ppbranrai, crwTpVte and definitive 
daalfiaitton icbeme However H fa cKimatr d 
that 23 to 55 per mt cf the ahoonsal ipedinena 
cfxalned in g tima l bo^mal would not Idend- 
fied to nch by an ecaomnaDoo IbnJied to tbe 
total ieukocyie mat and tbe percentage of 
neutrophil* Is the cajc of canpaoena, ibe propor 
don of aboormab mbaed by ajch an eniiiiailkti 
would probably be higbn In mulophadc 
gr t en h^ rihuc, tbe proportJan m m e d be 

men blgfarr A lyitrm iha p r o vi d e d fatafaewry 
daMWeadoa of lenkoryte* could afao p ro co a 
red far morphology t Uule addidooal co« 

Ctxtowo RzMAaaa 


Dr Aafa 

For tbe engineer cSnlaan, patfaoiogift or bioi^ 
gM tmea to t e d in tbe automxuan cf cell analyffa, 
and apeoaQy ccU tdendficatMO wuh efintral 
afao*. the preceding efitettodra not only reflect* 
tbe magnitude of the problon but afao tome fag 
plflcaDt efavenity of view More important than 
aoy diffei an e la optnlon n tbe fan of notaHe 
cotBer a on many cf tbc prerequfallo and ccotB- 
uona an utomaled lyurm mafi fulfill before It can 
beacceptedin cfinicaJ retting or ai useful I ooJ. 
in leiated iaotoglcal mearch 

I igiet with Dr Fulwyler that uwaich apphea* 
uon* of auuxnatic ccQ idmilAen and/or mner* to 
dtooc cultnm will probably precede appheadoo 
to vtotly more complrr cCnical material kly 
(Leptnm n pnmar dy addretalng itaclf to pra- 
pecu of haodbng tbe latier material. 

Ik Hmam icoooo to the boredom cf cyto- 
teduudaTwl maw mf ce uljg prty vu fa weO taken. 
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One would tlilnk that a Mfe almlm;-t>u«n in 
Vihlch the »j>o:imcn i' pfindpally comparable lo 
Jhc common pap-mirar could counieract the 
tedium without repbclra* the c> lotechnictan 
l>r Spng^ doubet the pw IWbt> of (mprovlnq 
human \-hual diatmo'tlc capjl«litlr« I br!ie\-e that 
the hittor> of nirtftciae it dctmnlned to a lin'e 
extent b) njch Imprmrmmit arwl hare r>o doubt 
that pattern rrcnqnltlon tcchniquo viQJ be able to 
rrfjTte c>-lodiatpx>>tlc criteria k4\t: diapiwntlc 
dJiKeuJtirt on a routine badt 

ratttm recopnltion ha^ laVcn tlte place of tlte 
human cjo and ear in anaf>‘rifH; elrcimranfio- 
Rratm and heart aound Tor the unexperieoceU 
tlik can be done ov-er the tclrplKw irwtead of 
wmR the maO ^ 

Since linglc ceifi will lie Identified a< it trow a 
lanl or a mb He b> pattern rTTotmltioo In aena] 
photography from aateffiici, tlicre i no reatoo to 
refect the concept of trammiiiint; a cells Imatr 
or any Image for that matter bv tekphotte or 
tateIGt in its onqinal or a reduerd form. Dr 
Spriggi b correct io suting the urrlquc capabilittrs 
of liie human r)T but vt hen or>e looks at the mlllloo 
cellt be mentrocn one h hiely to ha\-e ion the 
engram of the fim wliUe tookiru; at iIk last A 
corepuuT tn ce ioo' will not (orRct. 

The noft chapters of thb S^-rapo«ium wHl teO 
m how many of the suird requlrcmenu can be 
fulfilled nmr io the future or maybe oeiTr 

Dr ^ngRs b potnung out a mou rcterani fact, 
vthich u ooi> too cAen passed oser with sderKe 
aad thb ts the reiatistly Umg train ne period 
required for humam to recoqnhfc a tumor cell for 
s^hat it b Furthermore Dr Sp ri gR ai a highly 
experienced cyiopaihologbi, confirms that the 
deeVdon is made on the oC toov 
pld, and oot conicknnh analysed criteria The 
Gtamplc chosen by Dr Spriggs b a good ooe 
difTcrent t>pes of outomoIrQes, or anplaoes are 
learned quickly I would like to point ewt liere, 
though, that these objects represent “good pat 
terns m the sense that few If any altcrruil t 
classificatlori deebtota would be powIWc A ded 
skm about the model of a car b made with lild 
hoods of approeimaiely 10* I Tumor celb, and 
panlculaily well dHTermtkued ones are dcfirdtely 
not good pauems. Clafdficaifcon deostons about 

them are made with lirbboodiclaun-to !0 I and 

In rare Instances 1(H 1 

I quite agree with Dr Spriggs tha nah-e hopes 
to End a simple measure present In, and unique 
for .n.umorrriK«reiMBllWly>o''»i'»'^'=p- 
pointioair I would not agrrr Uut onrnipu lit 
mb durrion .re but . drerotoo Computitiloo. 

See EdhtOsual Noncx 


and CDP ircimolag) have opened tmtun of tp- 
proach previoud) rimplr Dot ftrasihlc Tbert ii 
soosetlilng dJTerent In the texture and appeamt 
of the turner cell whkh males vtHzal rwng m aa 
ImaOy possible The search for quairtitaikict, tad 
extraction of thu quality may Im-dve enmpta 
analysH of the stocha^iuc nature of the In u go, bet 
It teems to me to be a s’alid courv of Bis'esdj*- 
lion. Some of our prexentbr employed nmlonntar 
gray > aluc analyns programs rtc t gtto lyBpbfr 
cytes In ddTcrcnl phyvologic states whh Elfhhoo6 
In the order of magnitude of 10* 1 when rkii 
observauon b unable to make a clear cm tfinio: 
don. 

\« far as I>r Sp rig gs esaluauon of the nscfol' 
Tsew of oljecusT image a sset * ro e at b coocemed, I 
belicsT that there b a robrnterpeetadon of purp<* 
on his part. A clmical santpk from a patml b 
a course to evaluated In lo enuietY and s 
diagrwsdc decuion made on the bans of a aa^ 
drawn from the entire ceC popolatloa oo the side 
The CDTnpodtkm of this sanqJe U defined, bft* 
ever by the duKoosuc dedisw made far faxfr 
sidtial crUs which repeesenu • lower Vntl cf 
diagnostic dedsion roaljog and ihb ha* 
pointed out by u» cariy It teroaras crerscry w 
dugtsow rim a sutgle cell with high nrCaWIty 
'N>im a rnaehme can do ibh »ith 
bkeUhood on the bads of know d. and wcH dcEard 
image enurla. 1 would not call thU worthlf* 

I aro quite opttrmiue that tneaninjhd 1*^ 
cart indeed be attached to dogle celK alUw*J5^ 
they may not be dsn fd frexn a few sifflpie ocas- 
u remroi 

Ih- Spnggs points out that an expen shesjU 
resHie Jiis opfnkm constantly on the haws of new 
I nc o ming informaitoo Central data banks wuh 
conuani updating and preserved bifcrmaikxi *0 
certainly be the teehnciogic means of doing ja< 
liirs. and here fat lies the alue of ohjccrivT Image 
assessrneni Photograpbtc reeordings canne* be 
readily transmitted updated, coc^wited and 
adapt^ or be u^rd to form a data base for sta* 
osurs about cnieria which one u searching fee 
It U preebely thb ton of Infonnauon which tmght 
lead lo derclopmcTit of an efTetrme reergoldoo 
pr<*.eduTe the adequacy of which would be 
known before it were e\er unpleroented by actual 
hardware Thh la why I do not share Dr SpnggS 
opinion that eeB Image ob}eeti atton for dlag 
Dostlc purposes u a non-cb}ecu v for research 

J}r 

I ha -c read the dbetarioets of my paper and Dr 
Bahris papers oo “Objecthrs of Autocuurd CcD 
Arudyses" and feel that closing remarks from me 
would be unneerwarv 
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Omno Raujiu 
D u SAijajTTU /utn Kxtn 
McM proedoent among the t^tmthadve laem- 
urea cf prepenia are qnaatitallvc fabtocbeaiv 
leal and cytorhemical aethodi mkropbotaenctiy 
evaophotomery) ta the ultraviolet and vWble 
icgMjtu of the rJertTornagijrUe ye e umn, mlcnv 
faiiefer ai Bcdy tnlcrofr u or m nelry and x-r*V'hiMa' 
radiography Tbeae cocthoda hat fibied ftcai 
fmpcHaoce la nuna l ceB bUogy Sococ Giviii^ 
obtabed by tbeae methodi hare cauHrihuted to 
the duracteri/idoQ of tmEar ceUi and revealed 
d Qeajcaa b e tween cajocer and jmoal ccQa. 
(.Auunradiograpby and other cytoteyo chcinfca l 
method* a*, fee InaUnce. enayme hWochembtry 
play « rather pifatHtEMte nalc In ihli topcct) 
AOoophoujttetjy b fardocuinaDlly nrt la 
tim rlehle gnectral region far the detmnitiatwn of 
IXfA CMitmi of fngle ccQ*. For thb purpo^ 
tWA b Kabed by the rndfen macirar renciJori 
Tlilf g a h j tq j reaction ihowi as ttnaurpaard 
ipedfiaty kr ihla ecD co espo tt n d Peg qnandodve 
jn*po«» the ipeelinen nnin be (taloed trier 
nmdufatts where itoehknnrtric rtUtlocaldf* fwij, 
le the a m ona t of the Inuod €*> ttnw be pro- 
peatiwul to the atDount of EN.'l prwettt h the 
cefl. A the propordooallty bewr between DNA 
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Fb- 3 DMA F«i%«n fr(V cftffoTBt nenv *e. 4e. fc - dJpWd. trtr»pAl »nd c«a<n3i(»W 

DMA «>«». DMA • un'Jiwjrr.rt la •Mtarj iria (AtX (trvn Wrtarr « ^ 1966) 


vghcd B DI4A Rpljadoe tO afli) exbc wtaov 
DNA came derUxa frw of oliubI <fipUd 
or atnpiaU <cufio*d) autki T}dt derUsioB k 
pnfiel to ibr duntes la chTwamoeie aumbrr 
(tampUdy) Cooeiporidtag to tLo chnxoamK 
Mster arm Sne cBMept^ ctda DMA eonmn 
chAnetcrisag gWa tuoxjr cdl pop^daden )m 
brtn aOed IWA «rtn Une “■ 

DMA acMzzrmeaCi &oai K^erri htsKlird 
caw* c( eaxMXf ha> been itporw U aad b every 
caw dfGiUW:<nt ctevi ail oo* of DMA canieni from 
roploid rahw* emU bp ob renr O ** 

The moat freqtioot valne* xwre fcnmd to be 
J^btlv lo»fr Uiaa tetr^^tod (hypotetrapSoad) 
Dunc^ tovaave jportb, rbaafci of OerP Use 
DMA cotxtcnt could bo obwrved In *0* caac* of 
c»nc« of die ctTv» mm* By cylopbotocBeulc 
I)HA iDr«f(am«ti b m ihrrHbre p owa Mc to 
drtcjTiiiur ubnbiT auifaclnB crlU (c ai KW?) ve 
pracm b pcpoladm or ctn^ ef U ofogl c 
Mamial The wrfolne)* of cytopbotomcoy Ibr 
duy ajaDc vto Tpoaj b tobaCanaaffy hoawd by 
ihe fact dj normal ctQ> in tbr pioClrTaticai 
pha* to* be pri»m b ibe aan^tle Thr»e crOa 
bair an Incrrwwd DMA coecntt, um. and Hoold 
lend to “iilje po4ilTc rooh* Thb obatacle ran 
be partiaDy WTreowe by mrapirliig great "nn * - 
berofeeOj I thbcata thehfatopafliofpnibfri«t< 
tog normal crlU h taprriinpowd on that of tlw 
cTU»wnh dc%UtlaA b\A Km ftne. TbeaecrlW 
can ihcTTforr be de*wted ai wrotad pr»V bt the 


taacifraiit. d ibry occur ia aoSioervt frequeacy 
a nhu the aj^ic (F^ 3 ) 

TbRt cdK Bianl^ of tBJrTjto^ri fix Oilec 
DHAeniumto d 3 Kncwkgiierkiix.Spodftoa&y 
fflodiSrtj cucycphctDCtoton have boot taed which 
coaiife metourcmciit* oo Kveral tbotaand ccHa 
a mHn lew uirma Of crrn wcoo da With thb 
bwTumcotadctt, rrTlt are ocA placed co a inltro- 
a cijpfr. tSde, bm art moreiJ as W^c ia too in 
opillancs b) {nst of the mficroacaplc opaa The 
tMe of S u aesC Bi c Fealfen dyes enable more ac 
enraoe DNA dnenmoatbrn In these flow photom¬ 
eter*. 

UmD DOW no wUe-acale scrceninf cxperbnmts 
have been irporici Definitive Judgmeit of the 
tKcfulaeB and OmiaiioM of sueb metltod* t* 
thereiore tcA yet poasUc. 

CBqxTMOn, by UV abaorpdon Itndict, ob- 
tPTveil high cytoplasmic RNA coiKentratkD In 
the cefli of invading luuuv Tbc high RNA con¬ 
tent 1* rejpo Mj ftilc tof the ioer caa e d haacpfrflJa of 
the ojajorUy of caacer ceQi. A icw b«^ dyrt, fix 
n a amp l e . gaHocyanhw chromahan, both 

RNA Mod DMA in atochlotnctric p fo po r tJu ii and 
•flow cytopfaMomctric evih i atiott of total nucleie 
add r ait fi u. Sttidiet on gaOocyanine chratsahsEn 
•tabled tgfaial moan hare chown that wnean 
from caaci daadfied •* Papanbrdaoti Qmci IV 
or V awialB much higher proportloo (up lo 
W per cent) of ccQ* with an eWatrd oadefc add 
wotent than ceO* from im*u*plciout cawt (papard- 
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Tio. I Vhe/Tuiic rcprrveaiuan o( d ffocst 
nnnJnc f)«eTT«. 


gUndchromc>Kmi«£/>oTncdjptm'*crra tm;£- 
ficaifd" nitium for rilxKomjI RJsA fa iheoooitQ 
of ncHO, HOlfT bmin and cntirtJ ‘ Wbctbcr 
DNA CDotmt iftcrravp In all actnufd fa 

doubted-’ *’ ® In rvrr) ca*r a trw^fjnum cf 
ihb kind would lead to an faifamficaot nr cf 
ihe loud ainoimt of DN \ per nocleta. Beca u ac tf 
ihli rrlaiKt D\A comuncy the xariabilfar d 
cueanirinij valuer from a popuUtfan of tfipWd 
ootvproliieratira; crib b imall and can be u 
inlnitcd to erron of tbc techclquei u>ed ” If 
ihcTT arc crUa with a hfaber ploidy prrent, the 
meaunlm; valuer arc gm^p t d around lu c ao 
r-alur* which dlUrr by a geo m etric pojg i ofa o 

^ B. etc (Fig 2) In a growing cell popubtkn 
only fcUt in the Gi pharc exhibit the DNA con¬ 
tent charocimma Iw diploid ccDl CcDi fa the 
Cr penod of fatcipha«e powe» two dmo thb 
amount, while crlli m tbc S-pharr ihow fatotne- 
dlate valuer. B) thW the frequency datribaiicn 
(hiflogram) of DNA value* hum a pnJlfirudnc 
cell population ihowx a chancierntic dupe 
(Ffa From the rclaiiie frequency of the crib 
m G S. and G| pharo, rrppcrtrvcly the P»^ 
Ufrratloo Lnrrks of the popubrion can he calcu- 
lattd.*-” 

iVruiion from D\A c t mJta j c> fouodcf fa mm 
ecil populadom are qohe d Srmt bocn tho^e 
joM deicrlbed \ ma)cint> of eeD eucln oet fa* 


and d)^ amount it uoknowm, DNA eonient u 
e xp rex^ m arbiiraiy ualt5 (At) In geoeral 
(llde* lo be compared arc fixed and ttalned 
toertber to a «urr Idendeal eondJikmi Ph rrW- 
abHity of the reaction ha* been inlemiNcl> audletl 
OnI> mull deriaiiom from propcnionaliq occur 
m cell* with highly condemed chroraadn ” ’ 
hlKiophotometrk technique* orfauuied from 
the early work of Ca*perMon ’ ' Ca *p erwon 
dimmated the error fatruduerd b^ Inhomugewm 
dmribuiioo of maienai within the cell Knnninc 
the ralatncopic hnage of the ip edroe o with a 
(mall aperture- The pdndplc of ihb method ha* 
been retained fa the roo« modem cytophotom- 
etcr*. whOc the lechnieal mlulion of *tannlng 
mcchanitm can be diffeimi (Ffa I) A *econd 
method to atTiId distributional error U the «>- 


caDcd two viatrlenglh method- ’* 

MlcTophocoroetrk; meawretnenu of reufaen 
jtafacd nvicW have led to the ertablbhrocnt of 
ibc DNA constancy concept. According to tU* 
hypoihoh llic nXA cmiral U tbc omc « tWn 
all nudei of an otiianljm and H Indcpcndeni of 
nwtabollm and .ctlvhi of the ccH Only thm 
otreptiom from thft mlo toe ptnot^ 

(1) pobTtWd or pofytme cclil, (2) ptTtUEcraUnft 
umir (3) aocce crib. E"-* 
minor altcraliom of the ipceio DNA 

amotmtpernodem ct; “UNA puff ofulivwr 


Mitotic cyel* 



D<nt d T t orto<d 
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Fio 2. MJ ode cycle and DNA dmrQm ion patterni 
of dldfaent tfauew 
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F*i 3 DNA-rwdfen hiiUffw from <ti«ert« Moa. fc. 4c, Be - teff»pjtid aod o ct cyltao i d 

CSXfatoei, nj^anjiulf WX to loom d la mfcccBry odo <Xty (fr«a Sm^arr n *L 19®) 


v«h«d b DNX rrpUcuba (O celh) om wbeae 
DNA eoem demta from that d aoRUl dtfJnM 
cr t ctf ui i uk l («apWd) raJd Thu dev ltri i T t « 

p^ rffLi*! tg tB oniBhcr 

(kordptoietT') Corroipaafiiig to (b« chr tt uxw ome 
mau ber Kon law coocept'^ ihk DNA cootont 
cfraracierliiag fiveo tumor cell popolstbra hn 
been caSed IWX«nilbe"' 

DNA uMraM r iii cB ti from levrfml bwdm) 
ciHi of rmrt^rv b^T bcu reported Kod m c^j | 
CMC dfidficaiu derudora d DliA cooteai from 
eopimd »»h«e» cmtld be obmtved " 

Tbr moM frrqoeiU vatuei »ere tooad to be 
kMCi than teVraploU ^faypotciraploid) 
Dorm* liiTajfve frooth, ebu^ of tkem fine 
DTfX conuTit ccmld be ot wif ved b firw cam* of 
enneer of tbe «m* mm •* fty cyippbo onacii l i. 
il^fA lukmif c iu cim n m ihendan ptwM^ to 
determine wbniKT ftaptctoiM ceOt (euctrf) kie 
pretest b popufadw or wmple of bfaltnl c 
■atemJ Tbe atefobxM of cyto pb omenctry (or 
dt« |f o «t k pupoKi to nbttantikQy fitnhed by 
tbe Ctet t>at normal ceQj b the probfrrwhi^ 
pXate cu be pre^t to tbe cample TbcB ccDt 
bare an beretiBd CSA cmteiH. too, and vould 
lead to Uie podiivc muhi Tbi obnade «■«> 
be pardaSy ortnuruc by meamirb^ (itmt ™" r»- 
beTafcrQi.1 thfacare the bmo fr a ipof^ottfasi 
m« normal celb h narrlmpovd on Um tbe 
ctQ» *hb a dcrladnf DMA itrm bnc There erilt 
can ihnrfarr be d r w c ird ar rrejmd pr*k b dv 


bUtofma, If they ocrur b ndBocsi Inquencv 
witfabt tbe ample (F%, 3 ) 

Tbtn tstat s n t nl^ ’ d ;iyerThet ibr adec 
ONA dtooxa u k (fiansMk ert te rtop. SpedficaUy 
>riiit 4 A»ri mkat'pboiooaetcn bars bees oged wUeb 
juahle meamiraxcsti oc wcTal tbootfsd ceQi 
withb a W iTitmirf or even tecowb \Vhb thb 
betronxaitatkxi. edit are not placed cm ndcro- 
tcopac dldk. bm are tocnod aa au^jembo b 
rapDUiiea b frost of the mkiu tc o pie opdet. Tbe 
UK of Bocret caa t Teulfrn dyei eoable more ac- 
cnraie I^X detenmaaijOD b theie “ 6 ow pbotma- 
eterm. ** 

Undl co« no tAde-acaVe »Tp^ i-mg expedmesD 
have been repcctcd. Defizddre jodfcoeot of the 
oicfobete and hmltarkmi of toefa owrthodt b 
tbese&ac cot yet pcsadblc 

Ca^KTtoOD, UV a tacap tkto trudbi, ob- 
terved Ufh cytopUtodc RNA ccnctTiixadoo te 
the ella of laraidb* tnntoct. The bikb RNA coo- 
tent to imaairfbte far tbe LtoJ ' i-aJuJ butpUZb d 
the mj^ariry ctf cancer ceik A few ba«ic d>ei, fee 
mmp l e , fanoeyasloc e faroTP i Uim , naio both 
RNA end DNA b toochfamctiV pro po rd o o aol 
aHow cytophotnmctric eraluatfae of total rtodcic 
add CMiuJi Studia ott fallocyanfse ■ lim n Li lmn 
Kalned eagbal «ne«n hare ihowB Uki ioKan 

from cam daafSed at PapasKofacu -I\ 

or \ rcattkb much blfber proportfao (op » 
M prr cent) d cefc whh an devated madde add 
naitcst than ceQ» from u pt a yfei o w ewa (Papanl' 
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colacm dwrt I aod 11)^ Mranircmmti of 
lolal nticlctc idd control o U\ mkToptw>- 
tomrtcr al<o ihownJ luchrr nucWc acid conimt of 
cancrr rcUv* 

Inlrrfrromrtnc loial dr> tna« mra tirrmrnii 
)u\r onJy Ixrm u«t) for d*r fbararlCTi^lion nf 
tumor ctD id a frn caw » « Hut iDetl«l 
be a tool v.itl reRarU to die Cjci lliai In inimenta 
lion I aNallable vihldi aJkn\i lame numlim of 
meanirtmmti >^^tI^n a rra<mal4r iltnr* \% 
a l»ad< Car in\-cttJKailom of ihi^ land a tlioroih^h 
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torthod- IL Dctetinfeirtic* tf 
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Hkoxbauef 10. 1964 

32 kl P Gutofa In tbo DNA cav 

irnt cf •diTTWl medulla oodel t£ nti Inter 
etaodr ctpned to ccukl. J CeQ Boi 13 
411 lOM. 

1) Waker P kl B. The mftrttr Indea aod tmo 
pteae {TocoKi. J Dtp. Bkf. 31 8, 19St 
M I ft t olj cn. Aw and KtOjoder D. Q taaom i^ 
cytocfaaiJcal Urdwa oa isto'phaae growth. IL 
Dadvixioo ti tjrcabeaB ciK%ei froia the dW- 
tribudn*! of DNA, RNA and tnaa rahcx of 
tndMdoal move QirobtjMi m viffo. Cap. Cell 
Rea. 39 22. 1963 

Dacuativ 

Dm lUaiui, Bavk ucd ^^IC] 

Dr Stndnner bai |:heD oa uju^'da.M're 
wmff of reamUi b the co b* nobdc add 
eytcphntBme tr y The manaout Durtiar« dcatfacit 
til rda « ptfon b ttsaor celU 

ibovs to hkt DNA viluei mtrledly diSmni 
from (1 m vilun ixntd b omul ce& 

I vKAild term that brfart; DNA coont cooU 
Im Hied a tragic pamacMr u twe edf 
n o r im l or abnormal amUdca, cunoted 
rftort uenU ha\ to be made id i- rJW t /-lyn - 
paiaUe data boe far ikUe varfatr of du^sl 
amdium UmoK Kandardued OMaciHai pm- 
erdure*. and rtpdly maliHaionl *anuny condt- 
uorti ibe mcBB iquaici far ibe patent to [»iU»n 
■fade to fide. Kabfaf batcli u Bahtha; 
Ubormory u Uboraiorr rartance cctnprwnti 
HoaU ha to be de ter ml oe d to ealmate the true 
ttaodard of eiur of ibe trchiM^ue 
Tbi viould eoter Into the coofideDce Ihui^ 
«bdi would alto fans the baft fca- of 

iMpeobahOlcycf enwiofthcfirit and the woaaJ 

land 1 hB dau ba^ does aot prevndr leeoi to 
rw b crottaDr coUetted farm, btd M hodM 
term tawbfa to Mt Bandardt and to e«ablU> 
tnrh data bank. 

Di Sandmtn- tuniMir, howe>cT ndtoi (be 

tpjcBOT of wbetlMT FrolrcB nsetfafl eytoF*ei»o€ii' 

rtry ««Dt leral Ir«if at ao r^udur 

panenew far the profatem t hand In pre- 
wjm u ng ftmitkm, one h not tobi« to dw- 
UTBtihh «f ctflj wUh Docmal 1>NA cDco- 

piemeou from oapfa cf crib harbwi aboonnal 


OF fiff-T- P* 0 >E»TIEJ 1 ' 

I tbe chnlcal riroatkm the lamplc fa lidy to 
ccBtala a ■nail p etteo tage of tbuonnal cefli 
The of celfa hai D^^A raloc* corrqpoad- 

fa^ eudly to the dfatributkra faund to a oormal 
cell —which might weD cont tht a fcNr 

autlfen with aboorraall^ h%h valan. 

Cbuld Dr Saislrftter on the bafj of hfa a 
perfeftee eonunent OQ what Bind of tw ftatiftic 
Mould be lacful to UMlce the deerdon c um her cf 
ootben doe* not atceed rahic oqiected fee a 
fw^TTfl umpie era bn naox outUeii 
prcKDce of abejorTna] cdli BidyT* 

What hienitood rarioa for the correct reaxj 
nldoD. of a tuntor tell vetM nomal cell can 
iw e rpm in Fctdjten Katoed material, or In 
mairrtal xained wfah Oanocyanm? Whai mean 
cflJkrm^ci can w cip e q ui the high valoc win* 
of the reolgett vtloc dfambotkai far oornLal and 
a bu o nua l tompfer. and vrhat iciatKe ▼ariancci 
cf the rdailrc h rt ju cndcr of occurrence? U one 
»»iTr«Ti a 99 p 0 cent coetSdmcc lewi. could Dr 
Sandritier oet the bm of cDaocrUl measared bf 
him, ftre (■ an erdmau on ibc dfacnminaCDrf 
potentiai of the ttchtoque? 

Da Hau 

Abaorptioo m i c ti i p cTtroplic t g o etrv and mloo- 
tmerier o taetry art the tw mhn iqoer which have 
bm ffiCH bt taantjy tard is qaaniluUte tnaNili 
of ifai^k ceSi lomdcama hat pr v rtded dau 
which nrrtlaa with nodla lafaaff other 
uclouquci, g aneufiloid nsnjnu cf DNA te 
eeil of oataxD turnon ccrretpaocUng t tbe 
chiE^ b karyotype b ihm tmaon 1 adifiuon, 
data ha* been prodneed dx7*.ui^ that in cieaiu 
wftiefa may be attrlbuiablc to turnon In one »n cf 
cood hl cna arc l e v to dut e U by oon-oiaSgnant ceili 
tmdcT aDOthcT ka ef phydotofical condidont, 
I the acrumnlatxn cf protein in Khmal 
tMcld obtained from adrenah which have uneW 
fODc hypenropfcy 

It h ito Wariy dw caw that IdentlhcailaD cf 
frwcdhwtih peculiar DNA or odwr value fa cf 
no neat iumficance abce there are (try Jew occa- 
■Itan where this aberrant aloe dan ux Call w lihin 
tbe throtetKal nonaal range A pattern cf do- 
trilaiucm at fim affai don help (« AiUn A 
Rwhardi, 193S) bm n n not ajfllclenily poatiK 
to pa mil dlagnoolc deddoa oet that criterloo 
akne. 

Anafaaa cf ihfa type bare laid the fcpundaikwi 
faeohjeetK quanihaiK ceflular anaJyri* bm the 
pTObfcm a much rate trying I Idrmify an auuano- 
hOe fmica the Lind of dm wWefa h wn Tbe cri- 
leria are hjwdBcient to pemdt deefaioca. 

Dil IhiAT. 

The aroma by Profami Saadriitcr and Kkfar 
rrganCng lie qaantiuiK nraaim cf D\A 
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coiaou I and II) McB^urwneou of 

lotal nudck add content uring a U\^ mlcrc^lio- 
torartcr aljo ibcrwrtl liighcr nudeic add content of 
cancer edit* 

Interferomeiric total drj man meanurinenu 
hart only Ikto used for the dionirtcflratlon of 
tumor cdlj hi a fov ca«.* ** Tlii* method might 
be n tool wiUi regard to the fact that iD^trumcma- 
tlon H ovaHablc whldi alkmi large rumbm of 
meanircmcou \dthln a rrajonahlc time.** Ai 
a bad* for lmc»tlgatiom of thh kJrtd a tlxwougb 
anaJydj of dry ucight dctcrmlnanofM on cell* 
from normal VTH’lnal epithelium Is nvniflable* 

I uturc itudies in tlw 6ctd of (be quandtatirt 
c> tochemutry of turnon ihould pa> atteniloo to 
ponOile conrlailon bct>»Ten different pararrKlfn 
RNA, protein, drj ma*s) vrldiln ilic laiiK 
cell to get funber innglit into UkC nature ofennrer 
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Fb. 4. if«uk lUaetfcli QaaniLtDci B 


m Om &T™po*Ji», h adshc be nnpnrfUe Icfk cad pcticiofK cop dli kcc The Qnttdffl« B 
(w a«cUv to futadtuce trsaca Bre eaq^ sio pnaeiple of tt^erWon c an a hn lad 
ihdoT fram aciui ef le>vt. vlU ermin utc tlze ud ccuai pcnkla> ceQulcr 

but O'* pf WiX T p e *pp«x»tiB w»vawA MT i M-»nn» / * d^taflc, «c «tde±) oa be ihcwa up In wffineat 
tac> «»tfib«e » the «[uanKltciive ercbicUnft ct opdenl ecertre* » tbdf h«ci|pt«Bd *• Ttd* 
cUmc crtodic^^aottk pcraiwttn niebiae bee reeesdy brcD nipeneded br cn Ia- 

provrd modd, tbe Q^ambnct 720 produced 

Dk hUWDC&eY TmiAl, hlxao HkALCV aw CrwT^mnm f-mjwd, ■uhcMIlfy 

BA»*r dMeUktU«iakrehlia3tU3d,Rnf«0a,Cambrid)A, 

I i» cBiibrtuiUte thtt vrbfltt the ored to qi^ Ei^bod. *bo pdoormd the Wud mMiilne. Tbe 
opwal icoa^ bM ktaj been reellml. ■> oracb ^ ^ eoec^rt, be* ajcay 

eUemKm hci been fcwiaed oo edrcnic^ cmw the e« roodd B. The»e caclyK” 

•no nacbujrt wfefch *01 tUfferentUte tte mdif cm «c*o «n baas« ia k Itcctwj of lecood tn- 
unt ceO Tlv la lodfb cn at>ctivi«hle br cbliEi^ acia rica Py dtnificvu uxt of dvue or 
liy im p bcJocm cenno* KMTMeb drfior the crib n> be cauated csd ee ioe»Mad ht ibort 
<-men* of tnch^ncncy for hhtia tf, Mn-h ini lor pertod of oae U ZJXO fieidj/bocr) The uk* of 
m^hur klaebcae Tteornitfoo of tunKM- crib ifau trpe °f kncfrifo cie ti&linibed end cDuld wdl 
nil ijoty be of innued chie in «crretdn( praerdartc the nave tnditboal cooerpti of ceD pm- 

», buMn ctMDtiN form »&1 orrer pmeit > ihrJogy 

dt m w ai of mhi^n>ncT on jKtrriy Tbe dcnnhflir^ of dwi wtk tnu 

rntunb 1 here mre howercT mcor adrr Md* t’f ptAraiicl cardnoifenic cftnu b obviam. Thh 
m «.hich epuanutstr. cDedodr cut br wd atUh ^ p<rami.«ini In icfoacco cnedeoacte todiiK 

orapevter Mbeie tnaxODercUc tv freetfom frocn tairbtted 

One of he tma meet khxnmof rfCriBennee ecj«birt\t»l tobeess* ve rrdnud far winoe- 
m mu g f kri*i>n* wrtppotiaa b the Mm) Re- senfc cctivltT Tbe tneciwnaenr of ■rbaoeoyr 
wiTth -akanuam B (F%. 4) Thb farKraiam rM p yrn ti oo b one *xh t« * The ori*hu} 

hj unx breri i*rd wlih tmt kkcos b> never ■ajnirrd the prpjUrirf fa doerved, 

the »i«PU3Uj of etpenmroUl brtme^dm \ii fit* » UxboK^ dlfficnlilcj. Tbe owQflcctjoo* ij 
rwi. ■ pulncJoary emphyeetna, klterrd hcimtD- thU tedmfapie lovoJre gcrial fromi rctfao* of 
pc<cuc ■cmirr c( boee marrou ca cti u m t iu bwjv ikio cad the hbtocfaesriocl rir n '.f«v« n - mtV;p 
of tb>roW «d chrmk* y, «e of of «>^prrific «e«« ei«>ihe fa. *tacew« 

PMcrrwk yim *«xMird ,lh »«tu» pb»w- The «»Hpeetfic otew oedThy b 
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and KNA ra ccUi In vanou* Mogo of replKaUtm, 
be they of a prolifrraU\-c or mallttnanl nature, 
tioei demoiMtraic tbe pcmibilJty of a c on o» e 
a ammen t of tba relaihTl) cuct pammetcr 
Exact In the way of iu meajuirmcnt rather than 
of content, as Atkhn and oihen ha\-c pointed out 
Fculgen and gallocyanine chromatin naira 
are ccact technique! and prm'ide taihfactory 
measure! of DNA and RNA in kkal condiiiom. 
They are difRcult to haroen to the raw ume- 
iceted cell samples with background rm^opro- 
trinaccoui and bacterial erudites. IlowetTr 
the authors liaxe managed successfuriy to utfllze 
the fluorescent Fculgen technique for rapid 
plntocneuic techniques In err a ODg both the rtijr 
actcristk histogram arxl a poslble separation of 
the euphoidfc; from the non-euphoidic groups, ft 
depends on the nuree of the cefl Btmplc os to 
whether it »t1 I base a email or large fraction of 
abnormal cell types. For Iratoncr an eoducei s teal 
swab Dinplc would contain a ratio of i 10 100 
abrsarmal ^normal cells, a ce r s ic al scrape smear 
^ 100 arwl the vaginal aspirate only 2-3 100 
abmrmal/normal cells.* A hbtogrim may not 
suffice to present a desitdog cell type in some cell 
samples. This is e^pcdiaIly so in llU face of pttK 
lilerating non-moli^nt thsue 
The register of accurate DVA content of Buriei 
b) whatever cytophotooetric method used must 
be accurate to >dthin ±2 per cent and be of 
mwoable rapkllry to son out a cell sample 
Something cf tbe speed of their fluoresce o t Sow 
photometers wcpukl be Ideal 

Rctimnce 

1 WVd, O L. Importaoee of tbe dte f rom which 
vaginal eytclogy smears are taken. Viner J 
din. Path. 13i 74 730 lOii. 


In this dbcuskm, I would like to iniroduce our 
thoughts oo automated cytodlagooso based on 
geosnetry and demliometr) of mkioscopic Images. 
Our research group inteodi to automate data- 
acqufahkm and data processing of “classical 
quantitative measures” for diagnostic prrscrecit- 
Ing Tbe reason we hasr adopted dasdcal quan- 
tiiainT measures fa described fai Chapter \ I 
“Approaches to Prescreening” in this S^mposJum. 
As a preliminary expenment we ba t co nstructe d 
a prototype apparatus called “Photomicroscars* 
ncr" which can auiomaiicaliy mea sure a giren 
defined area and opocal density m the cUssical 
Knse under the miCToscopc exactf> 

Dev-kes fcir obulnmg optical demit) are in- 
«aDed In the diruit of the “PboiomIcroscanDer 
\ fiances c/optical dendty by^ *cai^ are 
Th. toal oT 


opticn] densiijes hi the area of a cell or a nndew 
Is adopted as tbe Indicator of opocal deadty tal 
Is dcsijpviied as “total optical dertshy ” Tbe ana 
and the total optical dornty of a ccQ or a mdra 
are calculated automatically and are dlsplzyej 
by the digital display units. In this method, pat¬ 
tern mognition of a cell imm be perfanned by 
a man. 

As &r the results of mrasurementj of oacicaT 
area and nuclear total optical density of nfmol 
■mean of a case of utcrlae cancer stahed by 
tolufabnc bhie akmc, there s ee med to be a hocar 
relationship bet w e en the area of nudei and the 
total optical density of nudes. \\e were not dde 
to separate c an c er ccQs hum Dormol cdb m the 
fiiiglc staining method be cau s e of lade of bfcrma- 
tion. Sputum spedmens stained by Papanicolaou s 
method were then measured. A number of iqaam- 
ous cancer cells, adcnocaidootna cdb, cotif- 
fermdatird cancer rcQs, oonnal squatnout epi¬ 
thelial cdb, polymorpbacuclear leukocyta, 
lymphocytes and histiocytes were measured amo- 
madcaHy In the spedtnem stained by nudear 
and cytoplasmic staining methods, the fcQowhg 
pararoeters based on geometry and desunomctiT 
arc atallable Le.^ the ceD area, area of a oudets, 
Ducicar/cytoplajtmic noo, total optical density of 
cytoplaim, total optical desdty of a nud r us, 
average optical dc^ry of cyt^am and the 
av er ag e optical densic) of a nudeta. Propff 
threshdd values were set up tentadvely for each 
parameier in order to separate cancer cclh from 
other DOnnaJ ri»n« Howrver no parameters woe 
found to be sensitive or sp e cific for three caoco" 
ceD type*. Overlapping dbtribudoos of cancer 
crQs and oormaJ cdb ranged fiom 30 to 90 per 
cent Criteria for dlagnoang cancer ccDs were 
then detected by combining these •e%To parame¬ 
ters. \\’hen plet^ parameters were combined by 
logical products, a considerable number cf com¬ 
bined criteria were found to be m or e seiahhc 
or spedfic single para m e te r criteria. Sdeedre 
adoption of these entaria has not been csiabCshcd 
yet, because the cell populadom mearured were 
insufficient in Dumber to decide upon definite 
combined cnicria From the results obtained to 
date, ho w ev er criiwia combined with parameters 
of large cellular ere, large nudear aze, and thin 
cytoplasmic optical density could be rather seid 
tnf tho« tTv4nHfn£r K Uigc nudear cytoplasmic 
ratio could be relail nly specific for dlagDuilog 
cancer celfa. 

From the abavc-mentloned dfacunm, it would 
be dear that Papanicolaou-Bstncd preparaooos 
could present more icnsidve and spekfic criteria 
to separate cancer crlls by automatic pro ce ss ing 
e%'en ihough tbe insmimcntadoa for automated 
cytodiagrusb should be daboraied As men¬ 
tioned In Chapter “Approaches to Prescreen- 
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btiy b rkpidl^ b ce om l j g qucodalivc kIcdcc. 
Jtlmif oi tbc mUtr hbtocbonksl inrthndi axe 
pTw f iip to be imKtltkUe br qnandtadve itndlei, 
U mMrr f ITaCtfaciS hlVC DOf hcTp ^lUy IuTLU%«ted. 
Thb fa (TW ai the phocpbatm geDmOy and 
of tbc add pboapbuan b pcrdcukr Thb cn- 
xyioc reaction hjM bees maiied b greu deoil 
and h b by bveadgadng Its kbcdcs to 

quantify the re a ction When ap- 

lied to the aeaj pboaphaiaae a ul r l cy of alveolar 
macToptagei b normal and hrlcated locfi* thb 
teclmlqae fn be osed as an extremely aeraldre 
b fc »- —a y of iiTitatiaii Tbc cells are aranneri by 
Vkboa MSS mlco-den ilLo ipc ter (Fig 6) 

which btegrates the dauhy of the final reaction 

A doa c. l el attd respanae to tulphiir dkmic and 
ogare ti c amebe farltxtion has bren ri^mtivri 
(Fig 7) Thb technlqtse may be exp e d ited by the 
UK of Zebs ««^nfwg photometer md oo-llne 
eompiucr (Fig B) 

Ranantn 

1 Barry D. H. Qunndtxtlve e ui y in e M r . i--wv . 
haiy cf acM phnphtoaae and fas appUcaticP to 
le^iiuory bThatka. P r D cc fJla gi of tiaejofait 
ustidu of A* Orribehaft flb Itbtodwab 
aad cbe Kncb S uJ e iy kr Hbra and Cyto- 
di gi Bb ey (abnet) ]97a 

L Barry D. H and l^lavdebey Thosn, I. £, 
'nie t£ea cf anlptav ■ t‘ en the cnayne 
auJiiiy cf the ahroiar mag a pbage. Tima 

(in peal 

S. Be^ T O asd hland, R. A uvey cf 
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goAirmATivE KtAnam or otLL pao«fcno 


•dbenjKc of ceO* to ooe MCrtirr miHrt* the 
OKfidnc* of U» above uartbodoitcifici bt thtt 

ana. 

FinaDr ahb reg ar d to Ipi o b iu t u ttric arudies 
thne an lot B*hL- than th« nnploTing ultra- 
ruta ab<orptioo to error from fight tcaucniif 
etc and tkhli tpedfic euncdoo {*o- 

cedwn fend ibemKhr* to qaaothatfaxt of ipccHk 
In ceUi Tbua ibe amouno 
of DMA a«l RNA In cefla mar be ej^ata r d bi 
dnolucc an baprosemeot on ihe arbitrary 

aiM» jaraently neee*ary whh tbe Fctdgni tnttbod 
la addiooo, an eiegant procedure far tbe Kody of 
ibc Unetka of certain phorphitatg b poMU 
«nh tbb ap pr oach For thete tcaaou i n teema 
pity ibai the origtna] «ork* dr mo o au attng the 
(cmibtlity «Fd potential of tha technlqoc Ka* 
not been pumvd ai vigorw^ ai tbo« cmptovlof 
abtoepdock 

RanaxjKxi 

1 A b ete juB hit Vt E a r^wttnu of aoetear popoia- 

doa fttan mkrotonr aft t nn a Amt Rcc. M( 
I»-*+6, 194«. 

2 Bartda, P R. tiahr a F a*l VVed. C L 

CeU I'cugoJ&oa from Ima an Oaujob pre^ 
abtOty pn£lei Aea Cytd IS 2l0-tl7 laeo 
\ ^rpoaer \ Saneng canhod Vclama^aait' 


Jj* vAit 

Id f^fnopie any property or tet of popertfet of 
tumor celli can be tacd for tbdr cbaracumadon 
armi th utfbie can aid in dligncai*. In recent yean 
a great number of cytochcnial g ai n i n g roetbedr* 
ha e been de*nbed. but only a fra ctioo of them 
ha*T been legcd far tbeir dbe r fapinato r y po%*rr 
la r m eer- iliagno<i*> itcnerally In a limited frcld. In 
applying the* method*, gaining tatetalty haa 
unnliy been cvahtacid by eituaJ ertfmanon When 
the ooe wtaha to dlfcrentlatj: thow Urge 
dUlrmicet In gairdr^ lotewity iht* approadi 
can pro d nee rahiablc retuUi. It wai fcrond, 
g by IVilllghagat that the egcrate acdrlcy 
of air ly di Hem paled iquamoui cardmnta 
4^ tbr lung thtnrtd large' diScrence* In Kainfog 
Intntfity ahtch t'Cre fauad to be correUlcd >rhb 
•urvfral Vttoal grading of cymcbemical 

-«Md ^tjHn tn produce pxraincun '<dfrcV^ 
wben ttantucally analyxed with computer 
pregram, proved rahiabie in ibc davificatkm of 
tridvgda* \M>en the c pT yroe pretent Is cyto- 
piatoDc gmufai h named cytnchemkally a* u 
(Itf cate of aUuhnr pbeapbaiue b ne utr ophille 
In^ecytta, the ruoal rmurnKn can be ob^ 
uraa^ to nme ctmt by ai a li^ ttic btetdity of 
tbe ftaining of the franulc* KTording to pre&ced 


nrrri J Haiacfaaa. CytaefaeA 14 9M-fr4l 

4 CbaUey H. \Y Qtafiekl, I and Park. H A 
awh od (or fgnmtln|- du a n' aaiage ratxa 
Soem U« 33S-2V; 1949 
V Davtet, H G., tkeJey E ht aod Derew E F 
Actempei g cia—iiuent ^ hpid. n i«- l r^ acal 
and procela coatent of eeO ooeiri by inktO' 
■rptUnlfrierofDetry E»p Cefl Ra Auppi 
4 136-149, 1957 

t Eraaka O. Quiafi+all. kCetbodi (■ Hlgaiafr 
and kUcroropac llatn hi wbii j &ml 0 
Kaigrr 1934 p. 160 

7 Tevnarr hb E S c h t iUX B acal Mead. J T 

Tbe n epa mu an <i bUated gtig erltf frraa •«( 
and Uatna wtair maner Ibata Rer C| 401 
1967 

8 Viauiavaer J 8 Onct cnameratkaj of cHbca 

the hrtai U B<c*acT oi Ntmcgta (\\ T 
\% latfle Ed) tprugMd, ID Oiartn C 
Tboraa*, IBM, pp 193-033 
Prcvr«l,J VI A and Vlradebolui VL L. Tl» 
amha* ceB Men. Aan NY Arad Sd 
la ICM-lCBl, 1965 

10 5iew»nl,\ W VteCarthy B. a and Rom. D 

The rvahntMO cf nantaJoidcal p aian w irt a ^ 
Bcroui and pathcdrglrai material by the wa 
rf eevr tyi* ef cwnpeacnird Ih ryi^anoe 
maerweepe labrovt) \«»rieaa VannMm 
of rartu*i|Ki and Bjcterhiughei, 6Tib \n. 
■sal Vlmmg, St Lea* Vlwcm, l9Ta 

1 1 " efcet. E. R. and Goon, D O. A prhgiplr 4w 

cw-»»e amie urnctWTt In rmndwn amhav. 
J \jpl rhyaad. 17| 3t1 Ihhl 


Such mi-(pjgnuiauve g o rit g of tbe gabuog 
utfOgd far aNaBiva pheapbsuee b neoao p hllfc 
btikneyte* with the cnabod acnmlfa:^ to Repiow 
ha* fgovfd a value m diagnottk piroUeoB 

Whb thb procedure apperendy rabd data oo 
ihtrmzyioecoetni are obtained, dnee the Kapknr 
KDr< «a* faund ID correlai wcH »lih bioebem- 
Ical afrahnr pboapbatatc deternanatJoro tn thew 
eelb Soch Earorabic txndiuom far vbual athna- 
UOB. boNtever gem to be Ihidtfri, dnee in general 
the fatunan eye b v.rak b btegraung etali^Wig 
mtettaty %bcai tbe chromopboret are dbtrlbutcd 
cTvrr vamble areaa Aj gr em d by Saadrlucr arsl 
Kiefar teliahle cyiophotnmctnc dctmtdnatkm of 
cell eomponent* far dagnaedepurpoanoQ Itrfcr 
■mJc. ha e tbm tax been targeiy corifloed to tbe 
Fetjlgen reacoon far DNA RNA dctcrndoaikm 
with tbe gabocyanine chrotsalum metlmd and 
uhrav^iet cytopboumetry of mielefc acid* bn 
bee® apphed but b more mtifatcd 6ekL 

I vi^ of tbeve idD lim i t ed appheatfem, ttr 
fuB potential of quaniitadTe cyiochembiry ta- 
caa«T (bagnod* can by i» mcaeu be cooddered 
n haring bm pul to a definite tot Pregee* In 
thb field teemi to be hampered by ai ban tuo 
lacton 

Uoia recemly cytophotonjetiy of large mm. 
betaef ce0a»aa Bill too lahorkan and tpedafired 

to find large rcaJe ajgiikanoQ b a great mmber cf 

I»borotca4et Start large nk applicatkin and 
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ptuDcb far *cthhy in the nippratkm of rnouie 
*^6^aTOul fUntfa. Gtnccr Ro. If t 887 lOM. 

+ CWc, ^L The ^Ictoh Rne^rch QiuntfnMt 
(QTM) Mkrtacopc isnnoo 

3. Dcifjn, P -aiv P*Koe, H and Ploef M no der 
Th«retie»l «Dd cxperlmcnul upects ot ci** 
xyiDe determioatlOQ la a cTtocbemiol model 
ffttem of polyacryUmioe fijna contaloinf 
line phoiphattjc. J Iflrtochem. C>nocbem. 15 
631 1907 

6. Fhher C. Metab Research Image \tuilfdog 
Onaputcr Partidc Sbe \tialydf Co ofaco ce 
Report 1 190G. 

7 He*i^ P \Uwdrdcy Thoroai, L. C. od 
Barry IX H Cyclic and noocydk: bydrocar 
bora and their dJecu oa norv-^i^Ac oteraac 
In aebaccQui gUndi of mouK tUo. An mo- 
maicd aOTodng atudy Procredlngi of the lOih 
IntemadcHud Cancer CongreH, Kcksua. 
Texas, UA-V. (in proa) 

ft. Ifeaky MaweWey Tbomes, L. C. itod 
Barry D. H The cfTert of Tarkna ordnugenlt; 
and noQ-carciDOfcnlc Rtetanca oo ooa-(pe> 
dBe etteraae bciIvky In mouse rUo. Proceed 
Ings of the Gth Imematlonal Coogreat of the 
Sodety ofCocmrtic Otemha. (abetractl 1970. 

9. Huaain, O V N and nendemn M J Ob- 
•enaitkiDi on rbc me of the Quamlmet imaite 
aaalydnf computer in atdonuiik acmnlan far 
nuUfnant cella / Cytofofy Aotomadart. (D 
hL 5 Cvtm, Ed.) E^abisffi & ffe S Lhr 
Inptooe 1970, p 214 

10. JdTerie*, D J and Fren ch , X( C Asiantbyrofd 
Effect of p p DDT on dxe and a^liy 
Meax IMt 1278 1960 

M M vdfldcy Tbontai, L. E. and Healey p 
Aototnated analyd* of ceLlidar change in hktn- 
Ipgkal aeetloat. Sdence lO 1200, 

12. hlawdesley-Tbom*!, L. E. and Healey P The 

<\\ianthatl ‘e cs^uatlon of experfmenul 
chrordc broo ch hh. Amer Rer Reap. Dh. |00i 
Z31 1969 

13. Mawdedey Thomai U H and lleaiey P The 

compoter ^oin* the mxiimopc New Seknt 
41:286 1909 

DiL Roaotwo 

The paper by bandrister aul Kider dearly 
po(na out the "aluc of quamitatiST DNA and 
Rif A mcajurcnKnu m the rtudy of cells. Menure 
menu of the DNA and RNA conicoi of carefully 
idecied Iiolated ceOs may Indeed yidd Itifonnatkra 
of d«gr*c*dc value It should be siresard bowerer 
that m g e acral one reqolro aolated Individual 
cells on which to perfo rm these mecauremcBts 
and that such cell preparatknu arc dUnciJt to 
obtain in a practical diagtwnic actUng In many 
cases, Bxh as t the a»al)-n* of adW tia*ue» or « 
cervical asplraliom In which fxlU are dumped In 
ntocoid material. Isolated ceUi cannot be eaiDr 
obialocd. A po»>-piobl cdl might weU 
ij DNA or RNA content similar to that of two 
or toorc attached or m-erUpplng ceUv Thh In- 


abllit> to dbUmtuuh single from damped ccDs 
has been one of the greatest diffWlics atmin- 
teied in the imc of the “Bow pbouancten" men- 
ikmed bj Sandritier and KJefa- 

The need fcr better methods for the preraranoD 
of cell sutpendons b a problem which wiD prob- 
abl) be d^t vrith In greater detail dsewhere m 
this SjmpoJmn. It h dearfy ooe of the peesdng 
pjohlens fodrtg the Geid of automated cytdogy 
tDda:> 

Db SiTWAjm 

In thdr paper Drs. Sandritter and kirier 
nghily cniphasl« the promhwDcc axtd Impor tin ce 
of chemical quandution, and particolarty DNA 
rolaophotooictry 

Howe\TT a CDiwideTalion of dasdcal qaaonta- 
tkm of ceD properties should Indude wori rdadn;; 
to the quantitation of morphologic foaturei. This 
particularly applies to the sutmicai esaluaticsi of 
discrete co mp oDcnu in a gHen voluine of dsue or 
cytoplasm 1 c cell populatioos, auefoer of mm- 
choodria In a cell, cic. Many methods are a -afl- 
ablc* « t * 1 jj] fjf relating to quanti¬ 
tation of the usual microscopic petpandra are 
perforce Indirect, and attempt to proceed from a 
count of random crusectiont to an accurate 
ruinate of the number of whole c u t ap eoenti In 
the rolume rurv-rjeri This peao dlfficuldei. 
Further mon of ihw methods dep r o d Sof tbdr 
aoruncy on a ran d om dbtributioa of the com- 
ponenu bring audkd, a ntuaiion vrhich b not 
•hvayt realuabie, and because of computatiemaJ 
difficulties the components are often ideaUrrcT 
to tfauplc gcooTctnc forms Similarly the direct 
enumerauoii of ccUs b) a bleDderizaiioo pro- 
cedure*oe b> a centrifugation method sufld’frwn 
a number of theorcuc and pracucai cUsadvantagcs 
Nevenhdest, though each method has hr own 
parucular imutatrom, it can when projjerfy 
applied, be of considcrahle use 
Further although perhaps not yet truly 
ciavical are thcac methods employing com- 
puterlied »>'»teTni foe the morphometric anah™ 
of cells. These ha T >Tt to be full) evaluated, 

bat appear proTnlslng SignJficantlv interest In 
this area has focussed on the intact ceU and by 
comparison no vrori. has been dooe to quantitate 
oecrosii, cell debris, etc featura often used as 
one of the criteria for roalignancT 

AddUlonaliy the woii; described b> the author* 
deals malnl> vrith cell populatiom, in which the 
ceD* arc separated from one another Upon these 
frequency distributions are derived and (tatooeal 
iuial>'ses made This ha* much to rrrommend it, 
but often, as indicated elsewhere in this stm- 
potlum, the pcohion h that of detecting a tery 
few abnormal celU In a large popuiadoa which b 
being serw oed Thi<, phis wch factors as the 
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kUmucc d[ ceU* to one Amber ratrlcts the 
t>«4alT»-i« of the aboTc tnetbocblofin ta tMt 
■ItA. 

FlniDy with ref»rd to teterfa om ctfte nodla, 
are kai liable then ibrae mplorlng ultrm- 
nokt abnrpdffi to error boa nttemic 
etc, end c miA toed «hh nmnetkm pn- 

ccdton leriel thrnxJves to quantharton of ipeofic 
in cclh Tbui the aioouna 
cf DNA «r.H RNA hi rrOi may be cxprefKtt in 
•Itacibne tmtn, an i uq^u tpoetrt on the arUtrary 
cmiapracmlyoecaary with the Fndgen method 
I a ddhk ip, IB elrfanl poce d u re far the gody of 
the kloFtKi of cmahi phc^ihatm h poMUe 
«tth tUi eppo oe fa For these r ew m it leetu 
^ that the original tvtrt danoTtacmog the 
(eanifity and potentla] of thu technique ba* 
■ot beea purwd •» vfgoroody *■ tbene eoipkiyuig 
abwrptioo 


RanuMsi 


1 ^bo UO P to ie, >|L F^tm^tdn frf rrr,Aj^ 

doB flm ip fcf o tuu e KCtna. Aoct Rec. Mt 
2S9-JW, l»t«. 

I Bmeh, r H Balir 0 F and Ward, a L 
Otfi Rugiittoa bnm Une aean traorioon prab' 
•bCbT(r<^ Acta Cytid. U :t0-}t7 1999 
7 Carpena S. Hranrdni rnedaui Vdvaneqaaa* 
taadoi of dwm edk aod ■abcrilvifar 
oenj H i-riaj ii Crtoehrat. 14 8 M- 94 I 
Wd. 

♦ Owkley iL W CanlVto. J and Prt, 11 A 
toechod tor fliiBijr^ ’njltat^-auriKi ruoi 
laeacalltonS-S7 1949 
4 Darta, H. O Dwiey £. VI and Dettoy C F 
AOoapti at meaa u 'CT M cBa tf BpaJ ancieK add 


--- Eap CeD Be* Soint 

. 136-149 1917 ^ 

^ Ertetoo, O Onantltathe itetho* to HMcdnp 
aad VlKioBcape HMcciwmatry % 

Karfo- 19M p, 160 

7 re-*a kht Schc*«l.A.B and Mead, J F 
Tta mvaoco tf heUted ghtl ceih bm r« 
^beroe vtoce cmarr Brain Ra Ci 401 

< KnbrrfTT J S Dorct eaanentnn «rf cefb of 
u ’. ^*97 ef Nctioglia (\V F 

^ »p™iwd. TU 0«** C 
Theanat, 1956 pp IsJ-acE. 

hl end ahah a. Jt L. Tie 
^ NY Acad-Sd. 

in ICJ1-10S3 1965 
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I T_. to ra 

J 'PpL rWypci. ly ju 


I)a. VA^ Dwp 

r pefadpfc any F^T’P^Tty or ict of prsperbea of 
Tumor cefl> can be oaed fcr tbelr duiacifruaiton 
nd tberefcre can U In dtagDoab. In recent iran 
great number of cytochcaijcal mrinfng methxlr' 
have been dmotbed, bni only a fraetkn of theta 
ha c been tened far their dhenminatory power 
m cancer dlagnoah, genoally In a hcnced field. In 
applying thm nctbodi, earning tetenaty bai 
tncaily been evainated by vitaal mtnnaaoo \Vben 
the ccUi ooe wubea to chUereoUate ibov large 
dtSmaca in Ka/orng iotoidty tbu ap pr oach 
can prodrec raluabfe leaults. It t«a* fonrtd, 
g by IViHigbagcn that the eateraae aedrtty 
of moderately dl^erendaied iqaaiDOUi caremotna 
of the lung tbowed large duTemces in (talnina 
intenaty wblcfa Here found to be correlated with 
an-nral nmc VouaJ gradlog of cyaxhonical 
ten wm ibown to produce paramner* wiudi. 
when ftatudcally analyrctl a tb a computer 
program, p r mu) vahiahlc m the clawificati» of 
lenkcnilai When the e nr vtoc preaent m eno- 
planuc graDnlo h Ramed cytochesncaHy at b 
the cam of afitabne pbcaphamae hi neoCropbihc 
fookocytea the ytRoil rulmadcei caa be objec* 
dvated in aam ateni by mcrliq the intenaty of 
the fQunoR of the framiln according » pie fiaed 
cntoia 

Sorb KTid>qua titacn a o rag of the fiaming 
lanhnd for «I4»lme pheapham in mtrophlUc 
leukocyte* w> ib the meybod mtordmg lo Rjplow 
has (aoved hi ralue In diagncatie p re b l ei na 

IVHh Uui prcccduR ppcrently valid dau on 
thr mayme cotucni are obtained, sner the KapRnr 
■me wai found to correlate well vnib brndinn- 
ical atha b n e pbo*pbaia«c detrnnmaijoiii m ibc« 
rrllf Such iivoraUe coed bons for viiual ndma- 
tkai. Jajwcver ana n be liadtrd, lince In general 
the human eye ta weak m mtegiaung a«miT» 
intenaty artieti the chromopbere* air dbtiibuted 
over variable area* Ai mtaa d Sandnrter and 
Kjcfer reliable cytophot o mc inc determmaoon of 
ccD compoomti for diagmdc purpoae* on larger 
■ale have lira* &r been Uigdy confined to the 
Feuigen reamon for DNA RNA detenninadan 
\Nhh the galloeyanine chmrnaluin method and 
oltrawriet cytopbotnactry of rradeic acab b** 
bren ^ipbed but in more rr<tncttd fietd 

In vfcw cf ihe»e *031 thnhed pphcancaa, the 
fiiD potential of qtamutanTe cy to i di c in bcry far 
eancer dlagnod* can by no tpeana be cortadcTed 
ai having been put to definite im Pi o gr cM m 
ihh field Kem* to be h am pered by t lea* two 
tacton 

U tfl rreently cytophotometry of large mnn- 
bencfccflj wn icfll too laborkw* and rpcrlalierd 
(ofirdlarg *caJe appbeadon m great number of 
***’**i®rici Such large Mir apphcation and 
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corrclaijQB of the dnla mUi clinical olxTValiom m 
a jw qta nn for dc^-eJt^jmajt of tJ>c firU 

A »«ond f^tor InUbiling appUcalion of other 
iiainlng roctbodi than iltc few applied w far might 
be ibc lack of confidence in the rpedflot) and 
noiduometry and ron^equentl) In the rrpeodud 
bfllty of nun) pTopaguicd method*. lo ihn 
rwpect the dtuadM ii dear!) diffemit from iJ»c 
field of clinical cbcmiitrjr where, tn-er the ixan, 
fl number of analytical teehniquet of proven ^-aluc 
lia\T otd\'td. 

It now •cem pojdblc to rtrmglben the ana 
lytical foundation* of cytochemkral roetbod* by 
accamtcly ftiKfyinq ibe torral quandutlxT: a*- 
pcci* of rtaining rractfoni on model lytiemi of 
known cIctiIcoI compodikm and iocreannq 
complexity Such uudtcihatT been initiated udng 
ceQukttc film* \^^tb cotilently linked amloo odd* 
or nudcolldes attached to than,orpolyacT>lamk(c 
film* in which macromoleculci nich a* nudde 
odd* and eniqinc* ha^t; been trapped fn the 
polymer rtmeture * Thi* type of approach make* 
it po«n>Ie to define the conididort* under whlcb a 
♦mining method I* reliable In ilie analytical »ente 
unre the nxtdel tyatems can be rtudled blocbem 
IcoJly on aliquot pan* of ftlmt that are qtodiem* 
ically ctained Unth calibrate of the Mainlsg in- 
lerrutv m bfodtemical uniti ii pONdUe ^ 

Thougli at proeac only applied to a few ftaimng 
inetludi, tbe oudel approach open up many 
posfbliiie* to nudy the quaodtiine diemmo 
by ita/ning mcihodi already doerfbed Only 
through the application of a large number of 
fully icjted oalninp method* on a great *^ 111 *^* 
of dlnicoDy ell docinnented tnaicrtal s firm 
empirical ban* for an cialuatxm of the dlaRoo^uc 
potendalltlei of quandtaiiiT tainirut rviochrm 
ktry can be laid 


1 Browt J M od Rutraburg V M Duffootoc 
value* of kukocyte alkaline pborphame «three 
^■COT experience Vruv d’fltaodihnie II* 175- 
181 1906 

2. Herwi Pcar*e V G t. fitaochematrr The- 
oretkd and \pplicd. \ oL I London OrwreWn 

LTd 1900 (third edJifon) 

5. Hayhoe Q C-J QuagHoo D and EWI. R- Tba 
cytdecy aodcytodKiobiry ofacaa icukacmW, 
•tody of 140 caae* I Medical Rcaearcb 
Council Special Rcp*3rt, »er>c* 3<M London 
Her Malm/ St tloncry Oflice 1961 
4 Kapiow L \\ Leukocyte alkaline phc»pb®*»»e 
Atodicmbtry \ppJlcatlofB nd metbodt J 
L«ilotyte f^w- rnfatry and Morphology Cwre- 
litod whh Chromoiome AnoruaUrt (A- R. 
K-ay^n atal M L KcbalJ Eda) \ N \ 

Acad. Set U3f9lf-W7 J^Sa 

i « yK r s. and van der Plocf kl Mkriloe 
phoapbauw actMty I leukocyte* of padmia 


with tracany G/ywrmaJ motaidsm. Auw J 
dm. Path, (tn pre**) 

C. \ an Duijn P and TUi der 0001 : \Li Potro- 
dolUicf of ccDcilcae and poly^cryiatnidc flen* a 
•chick* in quontiuiKc cy toc l i cj mcal lovoofa 
tkra 00 modd nibrtancei. In lotrodcamon to 
Quanthad c Cytoebemiftry II (0 L Urd 
ami G r Bohr Cdt.}, ^e*r lorl, ActKfcmfc 
Pro*, l!77a 

7 -an der Ploeg \L and xan Duijn, P Cytopboto- 

metric detennhullon of alkaline pho^Juoae 
acil ■ity of individual neutrophOic kniocyte* 
xrith a bfochcTpIcaliy calibrated roodd fyftcm. 
J IUftochem, Cytcchem. 1ft G9i-70o, 1968. 

8 UTUktha^rfl R. O J -an der Had. R- O and 

\an RIJrtd Th. G Emyroe hhmdicmlnfy cf 
liuman lung lumoun. J Path. Bact Hi 70- 
(5rofc cxteoil c material on ihh 
cocTTiallon hm been ctailinDed tince R. O- J 
W'Dlighaccn pcrvonal conrmanlcatkai.) 

Clodno Rcua«0 
Da* S.o(DitnTtR AXD Kiucs 

Jt 1* *ntrTt»ting to note mJ«I happen* If ycat art 
invited to write an aruclc alxwt ihl* prtjtJcm. 
Therc hare I>ecn Interesting qocjuart* frean Dr 
Bond* and other*, but I thli it vn* clear eooutth 
in our amelr (hat v>t wont to aand apart and try 
to find out ihrtnigb j pir m taf* in atuch way 
can ♦oh-e the proWena of autcmaiic cytodlagnoiii 
I \\e ba T DOW juM &ni*hcd a flow cytophoto- 
ojemc machjoe with Feulgen fluoreaceot 
ftained ctUx. 

2. We do not know how many cell* m a ccrrical 
cmcar under our *«<pen»oo coodmoct ewred 
the borderiioe DNA content betvicen rKamal 
and concerou* ccQ* Thu » in our program 
J How many ctD* are let u* s>*uxDe, oicr the 
tnplcad alue in normal paiami*. cancertw*. «■ 
preconcerou* lc*um* t* unknown, and thii b the 
problem w hich h*B to be kJ rd by crperiIT>e^t^ 
which arc oou beiml undertaken 
All dm a not a problem of accinocr and 
economy If the machine *bo* no more than 50 
per cent of hmh range D\ \ aJuc*, then it b of 
little me ftx our problem But m ihn ca*e we h*\-e 
a pood quick machine for detennin ng D\4 cf 
tomor cefl population* for re»carch 
To Dr Ban b queaion on gafioevaxun The 
ntachjne ork* with Feulgen fluore*reocc 
To Dr Rosenberg i\ Koxt had a kx of uouWe 
with clumped celb, bt t v,-e diink that we ha -e 
found a pood method to aroid ri ropajj 
The remark* of Dr van Du|jn are Interesting and 
tbe*e idea* ihoaM be taken 1 to acccuni forfui re 
work. 

In unumory I ibould Eke to *ay that our 
lunhod oo automated cynologv an endeavor to 
ftnke out hi froh ground. 
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Aspiration Biopsy of Tumors of the Neck 
II Cytologic Findings in 13 Cases of Carotid Body Tumor 

U Ei«iiEu,MX) S FuANiin MD AiniJ Zajicik, ^tD, F LA.a 

JWbrfr—* ad Dtt^rmnl-f C,hlv 

tf iTvWMU 5;wUBr( A*dA4«, AtWea 


C4raepocn» dqjc^ in p»ip*tote tymph aodo 

c*n nadJy be diigTwwd by crttAoqV: Kwty ol 

UTul Hfih-ated from tbe noda "H* report <4 « 
kymph tiode ^ foQy rcUab^ v.bcn ibe 

ar^U'cte er«r»If tyrrrphjoc ttegienU A additim 
t3 caronotn* cetk \Vboi iyiBph rtD» are •faKin. 
t(i7«wvcr the qrtdr^ dii*no«U depefich tipon die 
I [lfH.-»l j .»3y TTv-r< tht ttir palpetde tgurture >>aa. 
tn baa, i)o^ node Thu d«i»otj may be di&- 
etiit Kod can brre Mftfui dufimoc impficuku 
to ibe r*f*» of the t>«k, i*,bete ibc brtocbial 
on cod caracld body lomcn mzy cbniuQy ntn- 
ultte ledoc* *<“1 u a^srttian bwprr 

y»dd erfli wtwii tozy b« minuerprried *» cno- 
fleoai cetk 

Braaehkl cytt «p«Tte« nmer ai^uzmoot epa 
daetuf cstK, pon O ty naxed '•ttb iimiukeyrtet 
ud or ty napbuL ytq Tbe difftoihW »hkh cn 
iCrae la ihe cyioio^ ddTerentuibo of braacbul 
rjv tna nmKZvt «f hif^dy ddloendMtd kim- 
caotM eeO eaixiaoem were dUoitvd ta >a eaidzr 

A^nmn fnxn «r»Tv- czrood body timon can 
oini ~e{i< tn nDCToadeoocnatOQk Knaatiro end ea 
be ttr wzL c o far cncUetzUC ■deno ea re i ootnz I or 
dcT u> urrtn^att the (cnbtBtr of dtSerewla) di 
between cxrood body tutner and ineu- 
«>uc >dcno c*r efaocaj cm cy t o hne nem, «« 
hare reviewed the Ucfrty a^wnei pi'epeiwd from 
IS lin»k*iirtIhT*nBed CJMWidbodr tutnoo The 

enlti m praented ra dtk paper Tbe Ce«k&«liry 
of pe t o p f ntpre diantna» of carodd bodr tmaor by 
■ptmjcB] bwp^ ■ dtwtMcd, ngether with the 
powUde n4. rmaded by a^icraLan biop^ to tin 
tmaa’ 

C snui. CcTiSDUATiOM 


ConlcT 57 by Fan-« trtH7 by Pettn. ^Voo^ne^ 
and Jodd.* 

Tte mi nor may appear at any age, btd h Ken 
maudy In osiddle-*sed peiwea of brth ntei 

■ ** It may be bCateral ^ ^ 

Caroud body tiunommmK to a varijiblc extent 
the hnoloflc KnKtnre of dw carood body “ “ “ 

• *> “ LtCoenpfe* dam6ai tbnn hfawtoyicaBT 
uitD Oaree poup* 1) the unal type rejnsdudnf 
the normal (OMcniTT (efr Fi( la) 2) tbe adcootna 
hkc type with (kD* rescanbbng epltbelinm (efr 
T\ and 51 the anfKXDa'JBie typ« nitb ifAncHe 
or cT«accst-*haped edb nmulatuif mdothrilal 
cefitCcf 3) Tbot^L the vtiaiUnty Duty Tvy 
la diffcnsi pxru cf tbe ttapnr there b ai rule a 
neb ut tw en i i of bknd aesteb aimuadiaK Ueu of 
ouncT no* ^ 

Tumor* cf I be OBtind body anally are c&akaU) 

■ » ■ hlaljgnara manUrfcadcra iQcb aa 

metasiaao in rcfvnal Irt up b nodc^ tr 

*»»*♦• ■and bi doeant oejan** «■ a u 

■ **havt, howew beentkaenbed 

PmamT Seam 

Ttorteen pancrti underwent esplnuon btopey 
of earned body turner at Raznfamka bfnkhnact 
during the >ean 1960 thmufh 1966 Nine tme 
oracn and Jour men Tbeir averafc a^ wa* 47 7 
year* fracce 19 m T9 yran) Heven of tl* tnnttn 
wwa ajbKtiuctuiy operated on at ibn boipital tri 
tw at caber hmpt tab In one cMe the tumor wm 
raalifnant with rrfiooal lymph node r~***^*m 
KWrf report of thli oue bat been puhllded eLe 
here nbtaat metaeasci have oot » far been 
found in any cate 


Cwrocid body ninxir dc* lopi Irnat a chetno- 
reeepw oeian fKknwa ctnjocssn, camdd body! 
which mat ofim u kwated on the medtao aprn 
of iS* mn-nal caroud anety ckwe to the bdurca- 
tjon Twi n embedded w peirvaeadar rn>^ itii 
and tHty tiwne»- “I h rare neaptsm Ibe 
Uriiett •rt4r» ta the aeailiblc btrralM ate the Vb 
ca<n prewmtrd by tVtmoQ mad Meeker “ 19 by 
llafTinttai, OacteTt and IVakerty I 7 by 
LeCoeeqae ® 22 by LaSey tad W arrm.** 39 by 


namn-T* 


■p* DBual cytote^ic reptau ht the 13 cmci cf 

»*«Jo«aDy verified caW bedy lu^ 
wurf taTtbfc I where tbe reponi&TO tbe td- 
«P*t perfooned dunn» tbe Uc two \ mt of the 

andy peneri *re dtt* »cp»rauiy 

' ««*»*»iylntbc«tjiiy dicaaibai on- 
tKfl rdoalyb^ of thyroid eareftaiiaa 

«*pected h tw ctoet nenrofitTO^eoma 
ca^ and neiarfbtwna in orr can: *a from 
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Aspiration Biopsy of Tumors of the Neck 
II Cytologic Findings m 13 Cases of Carotid Body Tumor 


U Enoieu, eld S FuANzta MJ 3 and J Zajioe*, NLD F IA.G 
mi OfMM .f a<^C,klv 
luatA ^ TmmfUhtUty Sjtiimm &nin 


P j ii l i y ^iia depohi ui ptlpftUe hfiDpb oode* 
c« n»iDy b* dl*tncvrd by eywlflglc *tudf of m*- 

v^«i if ieA frTvn ibe ttode* Thc report 
Vyrnpb ^ itfabVc v.htn tbe 

■pnte cmtaliM ^yrnpHcdc V rrogn a m ackUtion 
to c*rcfa«iii» cdb \S'hai tymph celb tn (tvoi, 

hcraem the criot^rtc dUfntJ* dcprodj upoo tbe 
c5cdciljuclgt m tnHbitfaep»}p*bl Bracnin:w»v 

IB lymph DcxIb. Thu drchioo ta*y be dMR- 

cuU na) cm tmv*' tencni tUagmcdc tn^rOcathNu 
In the refmt the neck, «bere thc brsochial 
cyiD csnitU body Dn n m t may chnioBy 
ul*e lymph node More «)d c reptretlao tdopTr 
yvU ctOk «hich may be amiPtcfp m fd tt evd 
iKQ» ed}v 

GmdMl eyv mptmei ayufntm* rpi 

tfarhi) cdb, pocAilT tnhiid *iltb puMlocym 
tpd/or VymplMcyta Tbe difflcukle* whkh ema 
anm m ih« t y u^k, dlffertniicica of bcvnddnl 
cyaa Cm taetMUnd Ucbiy dcffavmisM «pia 
tD0B«ceO CKmoocoa were dhmfvd m na eadtrr 
paper 

A^areto from mm ctfodd body ttaaon coe 
um rfh bi aocntslcimniataat cmtctiirei BDiJ can 
be tPMtakcn <or me ttatv ai cQocarctnocm I or 
drr to mvriin tc the CemfiaUty of thfTcmioa) d»- 
aenrei between caroud body turner «M nmt>- 
«*tie adcuocaTdtCTQt on cytokaK warv «. 
hat rcTK^cd the Uop^ Mptraia porpued ttnm 
13 hatotolcaPy rmUrd camtid het^ mnw « The 
Ttajla are p cq et jrd m this paper Tbe (rauUSty 
uf prenperauro du^noM of carodd body nnpor by 
Men bw9v«y a dacnvcl, tc%nVar ^ 
pOMbir r><k enuuM by a^iuaim Mofwy la thW 
tumor 

C NxiLu. CtTvsnamA-ncra 


GmkT 37 W Farr tad 47 by Pettet, Wootocr 
tod Judd.* 

Tb» tumor may tppear at any aje, but b Kcn 
toaialy bi odddlc a^ pemre of both taa 
It *» B It may be bdatcral ^ ” 

body tiufion rn'mle. to yadable satcat 
the hundogn: nructure cf the ctTDtld body ■ ° ** 
a • •• LeCcTOptt^ Uailficd then HftoteflcaQy 
mto three f«Mpa 1) the laotl type rependudng 
the ocrmtl (tructurt (c£r Pg 1 ) 2) tbe adeaoena- 
hke type artth ceUt rtacmbling eptthduua idt 
Fig 2), aad 3) tbe ainJcin»-Ekc ty^ with ipindJe 
or crocat'ibaped »i,tTm]aiijg cixIoOkIUI 

e^ (efr rif 3) Tbtjugh ibevajcaSarity may rary 
la tfilTomt pam of tbe tumor there b m a rule a 
nefa petwori U Uood rereeb ajrrousdia( bieu of 
tncDca reS» * 

Ttuacn of the careud body lanaOy ire cBokaCy 
beregn ** * * Klallfsaat aaisXestailooa ajcb 
aietKaie* lo repenal lymph nodn ^ 

ft • B *4 Band ixi OTfaoi* u • a 

* hive, tannew beicn deaaVoed 

PuaaaT Sum 

Thn-tren poueM* UBdcfwent npoaikn bkfwy 
of carotid tndy tumor at KareLa^a bydtbaaet 
dunzig the Ttar* i960 thiouft 196B Nbw were 
wttom and fcur men Tlicir a v erag e age area 47 7 
>ean (range 19 to 79 yeai^ Elevn of thc nnuon 
were Bihacqucjuly operated on t ihb ho^rlial an! 
two at other bo^tak In one cw tbe tuiQor ww 
Brabgnani nh reglooal lyinph nadc iDeta*ren 
A brief repon of frk C*jc hai bevn pobCibtd 
where " DeUat metaxaare have not « far been 
faureila any me 


Carotid body turuor devekipi Erom hento- 
revrpior frlocwa carodenm, careud body) 
loch HM often « located oo tbe metban Mpeet 
of the uwcTnaJ caroud artery lote to thc bthna 
oon and n embedded bt peThreieuiar comMrtlve 
ami U > ureue " It m rare neoplmoi The 
larges fcnei in the rrJnlable Ilcerauire are l}« U 
(wn prerenrrd by reieracm and Meeirr 19 by 
lUiTtmgUai, Cligeit amd rtartertyrt j? by 
UComptf ■ 22 by Lahey ami Warem." 29 by 


Rrajvn 

Tbe Inlnal cytoJogW reportj b the |3 c 


hUtotociMlly rii&d (mrotld body niwr are pre- 
toHcd m Tab le I where tbe report* from ths b4- 

cp^ periuTned dnnag the Iw two jear* of tte 
ttody perwd are tfaow lepameiy 

ufarf oolr Ucoi lInM«.S rf ihrrotd cod™oA 

a* topeeted tn tw cMe* neur ' 
tw cVe* nod nmnilamM In 0 


» 





Fn. 2 CUfotld bodjr tumor adcaamA^Oce 
type The ftmeraJ pattern and ccUoUr morpbak^ 
•trikingty merohi q^lthdhun. Ttwuc lectko Van 
Oieaonauln X160. 

thefiral>Taraof tBeatudy Canriid body minor w» 
cytoloficaJly Indi cat ed in acren caio, four of tbem 
Cn>m the lajt two ^Taji 

The atpirua, which were obtained with a 22 
gauge needte, mn a h t e d of a drop of blood with In 
nmt cajci macro ic opically detectable tisue frag* 
menu on the ameaxT MioracopJe rerfew ihowrd 
lairiy ducdctoui turner ccUi in eigbt cases and 
acanty cells in four cases. Tbc tumor ceJls Jbnncd 
radoustysleed dusters They had abundant cyto¬ 
plasm and Indistinct cellular borders (Fig*, lb and 
4b) In aome cas e s the cytoplasm contained vari¬ 
able amounu of graau>t which took on a reddisb 
dngc with May-OrQ wald-GlaiBa itain (Fig 4o 
and 0 


) Tlwue seetkn from an area with pmcounccd 
cenolar pdymerphlnn. Van Olraoci stain X400. 
t) Afptratlon biopsy mear frosn the same tumor 
•bowlnf ayncydoTO with pronounced madcar poly 
nttpbtun. Papanicolaou stain X&IQ. 






1971 


/jmiatw »?o«y or nmoM or the heck 


27 



tp4ad)e-«b«ped etfb Vn OIooq ua X4Q0 


lA«tE I lilw/CWv R/ptrU 

VrrTfri Com tj C»*tJ Towr 


Cri^ii wp«oi 

taa raw i«o-n« 

Only biood n laxar 

1 

baapccad metartadt of thyroid 

I 

camnocna 


buipeetrd neunifitn oaarcotna 

2 

Vapenrd aroroflbnKDa 

) 

Carotid body tmor 

S 4 

Total 

9 4 


Propoupcwl aiiMODuctenii protiU m all 12 
ma sad m frre of ibetn bufc cu^ >»rtm pra^rtt 
4t) T he nacW «trt a«ully nmnd or owad, 
Iwt ctjuU l» rX iptndte or u e v c tu ibape (Fi^ <0 
the jae-^occ of ffstscOe-thaped m--Wi cmU a 
pUin ihe c>iakin; ajp aii ou of nenrefibroenatow* 
firua^ La three Oace 

i rf Ow IS oaet of carood body tumor 
•rrM ere JimhI (b the odlui uben ibr rr(b 
LMTT •rT»fl(i;iJ to tciauLU oe 
tru -W) There Mmctam ■mcrted ibr—nrooe- 
tonaaad* rf thyroid carrinoen* 

iTi c m t 


Dwxiw 

'Hk (fiscal apyioratcocf caradd body tmscr 
b th*i o{ a mwo^ cr rarel y nodular n«Ittn* of 
yaryinf djo lynn beneath the anterfcc part cf the 
(snaanaitiiid cojkIc and bdow the tnaodftailar 
,1^ n a.n ■ • In mtny cmc hnuty be ob- 
frrrtd a» a tjC the lateral pbatyrigeal 

yti H •‘Boauaeof the tHiooe*i bidniate rc- 

latkn to tbc carotid arterlo, the arterial pohaikan 
fcoeraDy are tranatffitted thro ufh K and ntav be 
fck oo palpaifasf the •aeiHcig'' • ** * The to- 

mcr nsdly h tobbAe lo h o riao otal bca qc< In yer 
deal dherdoo a o n t* o a it grtptr* liowlT 

and the padeAt may here obKtyed lamp la the 

Deck fcr yean before aeckm^ raedkal adviea, otber 
lytp ptoi na betn| ahaeat a m n ■ o Later on, 
ptaaoie trmn the rirmrrr tc loraiSoo at^aceoi 
•cn^ntm may give rhe to bo m encte, dyapooea, 
cou^ btada^ or Homed lyndnaae ” H-■ 
blaay wrtim bare Hated In the pan tha* cearect 
p reoperadte dlagnorb b rarriy made *■ " ” 

AjperadoD biopay bat tfaer efca e bees mroia- 
i w u c k d icir the ditfnoaii of oarotid body tu> 
men u ». b •» tJu* ttanor b Mk 

pcotd and tr ar a iTLii ad arterial polnnort can be 
feh. aylratltm biopvy nsas be caudetaiy ttattctt- 
plaied Tbe rave t* the riik cf ecappOeat^nt dot 
ID tbe rieb moilarity cf tbe tmn pr and hi etoe 
to tbe Uf^ caroOd anxriet h. r* 
One cate of tbe pi a fja icriea Qkanmet iUa 
to SS-yecNoU maa, eaplraacm Uopty t/ a 
Mpectnj carodd body tuiaar of the nnht ikle 
yielded ooly biood. Six dayi lattr he became 
hendpi^ic Ari^lugrapby dio m d cotopiete cb- 
HfocDoo of the ffawra a camod ixery At an 
emerfeocy opcrailotL a Uife taroOd body tumor 
wit exilrpat^ and I ’eac ctha i of the c aiud d arter fat 
wxBperfarnxd TfartanlxMb of da: imcmal carotkl 
artery wa» preseu The enh e d dwue thcniTd 
caioud bedy tumor axal hetfa bieedlef brtwen 
(hetotimal layer of the fauental eamtid artery aisl 
lOTxdbe tumor dnue The patient died three dayt 
later Necropyy revealed 12 mm thrombw 
ui tbe i^|ht median cu e b ral artery prevtmably 
doe *> n n h oimn In tbe r%ht b ci ubpljeL e dare 
waa as crange-dard area ctf mal^da 

Tboi^h fa a nor eeruln that the emboioi wat 
cauBCd by the aapirailon hfcjpty thfa eXM order 
ban the Ti*» k, needliog e< luyt caiwU body 

i\ dnitijie ajocH that tf a carotid body tu- 
(oor m eUnlcaDr aiapectrd. a^iiradoa hic|3ay 
•b«ild aaf be per f orme d Iiateml carodd artery 
K^<^r»pSiy V» tetawanendedi. wbiA revcnlj 

the typical picture of a ricldy TXteulariJrt 

'ddetdni the ipace betaeen the faxana] and tlte 
roemal carotid artery t- “-■ « Enetoth re- 
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Fto, 4 (■ b c) A*p(rtlion bk»p*y *nic*r from coroud boijy tutnor ihovrins cell* with hyprrehfom*ric. 
pj y mofphfc mict-i. «mg cne aa io fig I fa the ccotre c/ two n^ied jf*at nurici *re leen. ) Paparrf«W»og 
rtala X30Q. i) aod ) ^{«y*GT{i0irkld-Oiexma fUln X300. 

i\ A*pir*lkm bior^y linear from carotid body tujnor »Itb « ccU duner mln»«diE« •emou* <x fbUkuUr 
rtruemm. Mif'CrOowaJd'OicraaA fUJ X50C> 

t) Aipfr»tion Wopty rmcar frero carotkf body toioar Reddiih gmiuio are premc to •oax cciii Saiuc 
c«*e u la flf 2. May-Crilmirakl-Olemu ttain X300. 

f) ArplratJon Wofwy jmcai fron ccradd body tumcr The nuclei are mail or iplodlc-tlMped wd ibow 
cyiopJaralc itrmauUiia^ San* caue ai In Bf X May-OrOnwaldClcasa ttaJn X300 


ported « dcftnlte prcopcrtlKt: diagooaij In ihl» way 
{a«Ilnif>ea*ttof**crie*ofcartPtId body tumor* 
^Vhcn carotid body tumor li not wspsted by 
the dloical cMmlnatioii, or If angiography doc* 
DOt Indlate iJii* tumor ajpfratkro biop<y wlU be 
done. The dl/TereatlaJ dlagnodi then Irtvolvc* mr 
aKTotH other k«mi wch a* branchial cyrt, Ijinph 


adenitir, neurofibronia, oeurofibrcKircoma tnatluj 
naiu lymphoma and lymph node metartaws from 
carcinoma or urcoma abcKv or below the dar 
I 1 H H « a p^ij. experience, cito- 
logie ctamloarioo of »iparaie from dlnlcaUy mide- 
finedrvreU ng In the Caroild region read ly permit 
dUTerentiation between luch ledom u branchial 
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cpn, IjTBptndcnldi, lynipliooiw *n<i 

BKaffitta of »qu*iiic«j»-cril candnoHi* »ai c»n>dd 

body mm co 

Ml*ntcipfeauk« of amjcld body tuP*K m y«H 
m«T -r ncnioflhrotM or nearo^umujiPa tm* b# 

coo*Jere«l In one of our 0 * 0 , the fKcKnned q^o- 

b(ic dagnou wM neurc£broata Kod b) bs ItwM 
oouoCtbroorcmK. Tbb wai cppMendy *ttrQMt> 
mUe to tbe pt wote of ovcid iplndk-ibapoll 
■jifLn «,hb proocnDCcd pafymxphbKiL When tfaW 
cytoiojfc pfaure U icco hi jipfrwe tr^ » tumor 
cf tbe otodd reyVm, the cTtdo^K requc* 
that ■ n f kj fi np hy be dooe to derify the di^cnoib. 

Dtffffcndedoa between i rtenrj i imJ i J.tim and 
otmVl body uioor leetni to oQ (or mie con- 
fTWTH, ncc in two of our 13 caaei of csodd body 
tumor the arncnr* &om upiratkm bigpry were fan. 
tuQy ibcpufhi to ibow raeow um j Crtm ttiyroul 
idc uucJu riaoiDa CeU tdiatert nibriicfc^Pt aciDau* 
cT tmcrofotbodar itmctari* were reaponbie far 
thn ad^ud^nna Vl u p Ui faglr eompatioD of 
■adi (fada wldi aipfaate Erooi true memtaoc lot 
bcsUt enrtdncs&a^ tbe tbytoid, Urec ret ckady 
rereiJi ibe tfiffcreow I the Usitt ewe tbe « 0 » 
•re coon <iea«e)y pjcted «od the nticbi «r« of 
more oaitbnn lise, po^yroorphra rje bdnf 
itwegt If the cyteio|;iB k mnda,eBtfal cBm- 
uixtut of the thyroU, ttcfaajmf *dartK». dtookS 
beperteiaed pelpaUe•weQiogmthetfayndd 
or ceU oodnfi cm tx puctifcd cod sDOn from 
Ibe opm an be uiuipm r d wrth tlxKe from tbe 
MeOmi ta the emodd re|ioo CoctArOtniMi of • 
cytoklirK dugiKMb of aroud body toffior by a* 
rood «iigVnirwpby wOl mk «t the poafbOlty of 
lanwbuic bynad arcliwmu t. 


StTMKXKY 

Fme-oeedk mpo muu taoper ncari 

from ISraartof bMoiofkmUy eeribed (Axiddbody 
onnor were reytrwrd The mp ta cc fo n t d m^ tn- 
ttr cefl* n 12 coon The morpholo^ demb by 
wtuch these tnmen ao be cytoioipaSr dm^twed 
from «nc«y cf eipfaTO «rc dacribed Tbor^fa>- 

to orefiury tuner* loumM^ rrlxud to the 
arotd «TTrric» r» pouted out 


Rirumcxa 


l herdd, P Oroud body twnoDn \ 

nf ikr bw rrRt.]. (G-A Iftsdertey 
»od J Wmah, Edi) AlrotfvIK * UI^D 
StodhJm, Nttrt aya p o t wi lH JI4-3I0 


t Bevjw, \ D ileC»iby E R Tmon . 
the arood body Oywr. Okom 43 

hd T>t |<ts 

* J J Cmeid body nunwi. A»d 

OfcUryrw O 2P>- tJ l»W 

* J J The raemaertnerH rf rerood bd 

Oyiwc. Otwtn. IJ7 T2i n 
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Ouleryrty (Stoefahrf m) *41 3 T 9 -JB 9 1937 
B. Ec^a«ni, H «nd lUmberfcr Q-A. HUierd 
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fmhd cyits Aete Cysed 14 51 57 1970 . 
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11 ferr H. W Caiodd body tmwon Ams J 
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apprewil tf cerqtd bedy Ueu* wnfa re 
mart* a their rtmcprd Btey Oroec Otatrl 
931481-491 1931 

*1 LeOa’opte, P M Tmx* tf tbe arood btdy 
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tfiefo*r 8«t rv Fax 16, Widiayco. D O, 
Armed Form irwueme cf PetbeioCT 1931 
23 ra Ledeu, H Cx jWh jW ni ii—. Tr. fejett- 
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Cytologic Diagnosis of Renal Cell Carcinoma ^vlth the 
Aid of Fat Stain 

Stevin L Hatdu MJ 3 Anocla Savtno CT (ASCI) 

Eva O Hajdu MJD and I^pold G K-osi, MD^ F IA.C 

C NtoScmcr C**t-W Dci«Jri, '{»cYwi,Sm. 1 fri 

10031 Dr^-rW«<y llmfOc^ 


TV cymki^tc ot»nim*Ooei of urine ledUnent 
a t rt q jctt t ct ai yoneat of oroicj^k; immlUr 
uoo Allixw^h »nic*f* prepared ftocQ the fwttinem 
of kleohd &xed anne and aumtd bf the Pnpanl- 
cofaoo tarfanKtue are emp fayed with good rcndo 
for the J i^eteral mmI bf«liler tunm, 

the Bjne acehniqae b*i brm lotuad kn then 
katnfaetoTY tx the diaftw4i ot nial ceU ev 

Rmal ctmaodiai arc the mow coonm 
nabfttant neof^bna of the Udtwy They arc CDn- 
udered to be demty fpmoi and rc often efia- 
nlK nfem Renal cefl owdn o tw pmdueb* 
Tf uip eop j i frequraihf reach the diawtrr of Kwal 
erstumra. ooly 2S per eeet of the patlao IHc 
b% > ean or loM^ after dia^no^ At prenu 
the imtme cy io l u yi e pmoedorc laik to See 
ear^ diamas*^ cf renal cell ea^xiacana ^ 

Ihc purptMe of tha re p ort ■ St ■imaaanze 
•rtt^lc eoetbod of p ini .i 'iQ g and atahtow the 
m«ry vchmeni TV method appran pfuu tW Itu 
ih revard CO dla^iiowi of renal cell can j ooo ia 

T cjoajun 

\ bed] Motple of urmr ai katt 10 mi, h ml 
kflcd m fk« raotaloer and i feflm r d lo iV 
iaharMxy Icblo co boor withnu addm^ any 
Imtn 1 be tmfierd u r ii w ti rencrtfi^ed at 2D00 
rpes Cx 29 mimi tfa and at the red air-drkd amr* 
err prrparrtj flmn fhr tedmtm Stnear» were 
tept at room irmperann far wteraJ fwsn Wldrr 
ofaucw lih od red-O* 
t*»twre fr ut Ati (modihrd od red-O uaw) 

1 Abwhae prop^lroe ( 1 >cd 1 , h*o dipt 
i 0 5 oil red-O clarion Sx two Vmr* (0 3 
m od red-O d hitrd *iih ICDO ICO 
l»t3pvkne|tl>coll 

3 DaTtrctmaie to 85 propMror ftvml wjlu- 
Don fix 30 wroedi 

4 Rtrr« bt dnolkd water one rbarwe 

3 Stain in iUrra brmwryltn mlnwo for 10 
•rmodt 

6 Rinw m dnriTkd watrr i char^ 

T Dtp M weak ammcdla water two dip* 


8 Wath bt water two chaofea 
9. Xfounc with (fyccria jeOy 
With cooperatioiJ of the Crctlopy Sendee of the 
Depamueiit ef SurBery tWa tee hi dqoe hai been 
enqJoyed m xkQcKm to nxoioe nriDe cTaDtogy bi 
20pat]enawV> WTTc admit led to Mcancu^ Boipl- 
tal with the dhikal djaBnod* of renal neoplaam 
to aiMhlon, urine aan^dca were cdkcicd and 
prr ^M'd dmllariy to the abm bmn 122 padenn 
without apparent ewHdcBce of renal nenplwJ I 
tlua KTOup wc inehided paDOia banng pyeb>- 
nepfcrWi e yi ditf b y d ro u ep fare ^ camnoma 
of UUdder* carcboena ef proiak* and tflabew** 

Riacn.-a 

OO red-O podo cytoplannic Kranola woe 
o b a ti ied m M of the 2C dhdaDy aoapktoua p*> 
ifiena AJ1 14 proved to have mal cdl cardncma 
The nannr was ubo peeacnt to three addroonaJ 
patmti w ih oexadve ardhseu (Table 1) Of the 
remabitoy three paueno, two had cffdertDcfd 
earruonia of the renal peivu and ooe h^ renal 
ey« 

Rontroe c)iolciyic aioran prepared fnxn the 
leditnent of akobol &ecd onne a^ nined by the 
P a p ani colaou teehnlqoc Mere upo oe d nefairve 
fix mabcnani celii to all btitoocoftbe 17 paiknb 
with hhtoloficaiiv proved rmal ccU cai iii oou ta 
None of the mxan of the 22 control patknu 
dvwed pmfd Ham with cal red-O 
The od red-O podtfv cdl* were tn g e n e ra l 
«»uty on the Hncart. TV* ceOa were ahnoac 
alwwya dofie Clitneri of eetb were rarely acen 
The od red^ po^thr fraonlcf were ramr hrifbt 
red, diadiKtly mvacT^oplaamk and dU not polar 
I®e (Fl| I A, B, CO The oucW of the pcrddve eell> 
H»Wd pale bloe and the aoclear membrane w»i 
weO peraerved A pcomicictit uckolia eooVl be 
ea>haeentnmaaoftheceB*(FV I B, C and D) 
The cyioplaxD of the (jt-powth cefla ppeand 
finely vaeoolated and ColorVw eacept fix the 
barpfy demareatrd hriaht ted dlffowly dlipened 
oil red-O Haloed arairalei 

I a farther tontipt lo aiendlV the crOa coo- 
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fo/ /J 


ulninp oQ rtd-O ffranula, touch smear* and 
froicn •cctiom of the rubscquemJy rcnKnrd rtnal 
cdl cardr)omai virre uaJned ri-Jth oU rrd-O The 
oil rcd*0 pcdtnt cancer ctllt in lhr<c preparation 

TaBL* I Cmi/^ S 0 W / CjUi 0 ^u F Jnt tn 17 
tl /V»rrrf Of / Rm t Ceil 


(rd^Kiri mAxH ariM Snfiarat W *k<Act( AuJ wW 
miaf 4 <U •>! U tt 4 k 

r«4iK *N*T*lh t 'Nfasin 


14 3 t Ib 


Ml three patient! had cnial) mnkal renal cell 
caxclxuxTU without invteion of renal pel k 


WTTt ttrikinply mnHar to ibe ccDj niih tat gnmAa 
taund in ihe orinari »edlroent (Kig ID) 

DocuiBcrt 

The imaU ao4ej of caae* prciented wigCJO that 
oil red-O podntt trlli arc olam-ed cmly in the 
(ediiDCiit of unfixed urine of paoenB with renal crD 
cajdnoma of the kidney Such ceUi have not been 
{drnufted In the tmcart of control padnb bdud- 
fm; pelienu with epideroKwd carcinoAa of the 
mul pehii The oil red-O poathe celU are prob- 
oU) anccT ceU which arc difhedt to idraol) 
In smear* p re pa red Irom scdnncnti of alcohol 
fixed onne ft^ned tn the Papankolatm tech- 
oirjtrc* * * 

It U well known that in pauenB whh nephrotic 
fyndromc anliotropic ex traced ular lip«li and a> 
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“oT»l £tc botba” are commonly pramt In 
arlm " t 

Of tnlen*, hcwcrer fa that tbe ofl rtd-O pai^ 
tt\ frtmiki foun d tn imal cancr r padnts wm 
ahrtyi latracympLaamlCt faotrofnc ooder poUrized 
l%lil nooe of the patfonti had a oepfarode 
djc—e. 

In tVw of ov Bmlicd r ap rrle m i and poMiblc 
t it» ii fff of c£ red-O ponttve c«Ifa te mina ry 
■ttimm t fai Other dacaae than ratal ceD car^ 
Boma, farther dinfoal and labora to ry Kudlea are 
bdicasd before the pret ence of oQ red-O poatbre 
ccQi b tbe B^Ument of urfaie can be accep t ed at 
y e ulic for ratal cell ea id o mia 

SCKHAaV 

Otl red-O Kalaed amn prep ar ed from ledl- 
ment of onfixed min e pnre e d m be aJperfor to 
prcDt cycoiogle technjqoe* m (desdflatfoo of 
edbtlated edit of renal cell careliatna, fak aeriei 
of 20 cfinkally tu^itcfoaa padenta. Atcendon it 
called to dia^nncic and differential (ffafoottk hn- 
picadooa 


RinatMcn 

1 Foot, H. C Papanlctfam, O N Hdmqnfat, 
N D andSeybdtiJ T Eafotiacfa cytefofy cf 
n riaar y tedlOKCt^ A renew cf 2,W29 caaot. 
(Wrlll 127 137 I93S. 

2. Ha^do, S I and Thomaa, A O Renal cell enrcl- 
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New York State Computerized Profiaency Testing 
Program m Exfoliative Cytology 
Development 

Doris N Coluns MJ3 and Wiluaii Kaufmann MD 
Dtnsam tj Ulmtilnr, maJ RMih, \rw i „l Suit Drfanmal af HalDi, AOm Sra-Iirf / <0! USA, 


Tl>c New \oric State Laboratory Se rvicq Act 
of 19G4 mandated that clmtaJ labc^tone* obtain 
a vtUU permit axvl maintaia mlnicnutn Deport 
ment of HeaJih ttandardi In perfertruax- TUi 
Included porticipaikra in a State-operated profi 
eJeoc) tealng program co\TfIra» a nldc ramje of 
cllnkal laboratory dwlplioci. 

Id 1968 the Department embaried on ibe lirM 
computerioed peopram of profiaency tejtlog fai 
diagnonlc cytology Pbe purpo*r< urre to evalu¬ 
ate ibc pcfformoncr of cy fotcchnolopUtx, to deter 
mine ooy rclauoo^p of performance to a variety 
of laboratory fKloet, and to relate rruiltani data 
to the educatiooal background of qtoiechiH>Io- 
gfus, Ihm offering the poofblliry for the e<tabli«h- 
ment of ctandardi applicable to labonitorkr per 
formiog dugnortic o^Iainr ey eology 
Te*t ipedroenj cooibamr of three cervtcaJ xogl 
rul jtnd bto tpuium ccoean were canted by our 
clinical laboratory Im'cmgatori to each laboratory 
boldim; a permit m eidbllatne cy tology for on-dte 
tettinfj of cytotechnologiui W herear an ideal lert 
ing program tbotild include ortear* from all bodv 
fluid*. Initial liinitatlon to mou frequently eraro- 
ined material wa* comkJered desirable \\uh the 
bHp of the Oflke of Electronic Data P ro c e w ing of 
the Kew ^ ork State Department of i leatih a data 
|iroce*dDg program wa* formul ted before test ng 
It was hoped that such a program w-ouid allow 
for accunjulatton ofdaia for both barrlhie informa¬ 
tion on per form a oce and educatfon of cyiolecb- 
nologhts, and the tabulation of cbaracieriuks of 
cytoiogy laboratone*. Figure I HJustrate* the flow 
chart of the total cytologx profidencx ie«ln* 
prugitim 


Docter Ci-Jtim {« Director of the P ibofagy d 
CyttJogy Laixwiocla. Qlnkal Laboraitry Center 
y-vri* ^ort. Sate Dep^tmcni of Healih. Oivltkn of 
Ijlw tarka and Rewueh. Albany New ^ork, 
Doettr Kauttnano k P thoJoght Dirretor Qlnlcal 
Laboratory Center New York Sat Department of 
Health, DMfion of Laboratocki and Re«rch, A1 
bairr Nor York. 

pL^ted at tbe IV Pan American Cancer Cy^ 
rtfy CoogCT« May 30-Jtme 1 1970 t Ofto Rioa. 
Jamaica, \N 1 
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Selection of smears for pftjficiCDCy toting was 
made in our laboratory where at least two pathol¬ 
ogists, and sotnetuoes three examined the tmean. 
Thix selcctson vrai cowiukmal ou tasoiplcte agree- 
ment of interpretation. Three addJdcraal Ubora- 
tonrs, namely Xfcmorlal Hospital for Carrrr and 
Allied Divases in New ^ork CStx the Afoanv 
Medical College of Union Unhrrdty in kJhajrr 
and the Crtrasc-Irvmg Mnnoriil Koipial ta 
Syracuse \ ere chosen as rtfctencc Ubofatories 
E^ach of these bboraiorics examined sp e cim ens m 
excess of 15,000 annually Agrcenjmt on the inur 
pmaiton of the amcars by all three re fe rence lab¬ 
oratories was a prctrqiuate as was ccofirniatioa 
by biopsy of all except negaave ipeclinen*. 

Rating of lest specimens by each cytotechnolo- 
eh( In a laboratory was bai^ on 20 poiots per 
srncar and total eorreei idenufieatfon of tU «ncarN 
equalled )0D potno. Table I ilJustraies the fearing 
which might be obtained b the Interprcudoii cfT 
oil five smears under a vanetv of arciumtancr*. 
A possinc; grade of 00 points was established thus 
allying one 20“ point error or tvro ICT point 
error# in the int e tpretaiion of the five nnrars. The 
cytotechnoJogist tr« form (Fig 2) was accoro- 
panird by an instruction sheet. This inrtmetiDO 
sheet was suJBcienily detailed to elirahuie mis- 
underttnndittg of the final reporting, and the lab¬ 
oratory iniTstigarer was also pre s ent to explain 
any poMtble ambiguit) Idenoficatktn and crass 
refeiTtxT were insured by use of the laboratory 
number in the upper nght hand co rner of the test 
(brm as well a» by the cytoothnologist s social 
security number Figure 3 ts the code sheet used 
to enter the results of the test sheet far daO 
proce ssing Sbnilar code sheets were used to enter 
ibe results fnxn other forms 
A r eport of the cytotechnologm t te« was sent 
to the d ir ect o r of the cxiologv bboratory All 
ff ro s s were tabubted with the States amwcri 
and comments were added to sene as guides for 
the cytcKcchnoioglit and the dhretor of the bb¬ 
oratory Failure to achieve 80 poi u mod retest 
Ing rosmdatory If the secon d testing results were 
(tin uitodsfoctory a third test was required 

A extoiogy peTwnnel questionnaire was des-ei- 



Jo-ff* J97J coMPtmiajD monawcv t»two peooiam 



T'».\ 


Taeu 1 (Utmf tf 


Correct terprrtauon eorTcrporxt- 
Lsg key aar*er 

2D poista 

Correct larger u ptftttre btopar li 
pcHCn tod eytotecfaDclogat 

efaerii lopKkau) 

10 poi u 

Correct caorer Mnopxiaaa, btofay 
a paw r\ and eyvaeebaefo^ut 
rheekl poout or ttvpklom 

2D pel (a 

Cnrect •aMcr w fuepbrcaa. bwpey 
a ■en-eaa&m Cry wd eyto- 
refao<)kiccn becka fuapwraoi 

''0 poinn 

Correct iimrci ti oefa^*'^ ry o- 

mhmhyal cfarcil poum or 
pa*p»no«o 

0 pomti 

(<■ irtLi inorti' u ruafooua, btopry 

a oca -etsllmu lory aad eyio- 
ecfanokigin cWckr peal n or 
•ntatn 



9wnrui 20 pa ■ c*rh lOD pm a 
\fr«T«l)k prrtjnn*!* 80 pa M 


oprl ta drtmjsEC ibr pcmUe rrlaooo- 

tbtp of p3< sod prrVTM rdmika, tr«lKa^ Ud 
f-^f^nmcr on xSe c>»trt hn cfcnK pcrfanmar^ 
V'fT of wcn\ m the lahontOTT metbodot- 
oo Uhorttoey p eotrdt^ct («ich rxpulrot«o« 
•taming *110 •cndi^ orm^e fluorrwTWr lecb- 
uic^) fa) »ddnJor to topimbio* bf pa/ho)oiO<(«. 
Bia% •Ki itVo on prTformarre (^td «m dr 
dtri nl to obula ihH mkruudon »« «ct1 »« t)pe 


T t» II D i/ a ftrmit 


Jiaraty 1 JB. !*• 

tlunba’ laberaterkto with penut b 

VS 

ryudagy 


ffember of Lthcra onea nwtrd 


Hwdrer of Ubaraiorlet • cb cytouefa 

62 

noioflaij 


yluerdMT td cyUMechnologtata 

111 

Nmnbcr of labora orlea wl hou cTio- 

6fl 

ecfaBotoglica 



•sd de g/ w of •iprnm* by the patboloftit, 
inaOEbtifay of UfaT*r~up (Uta, and amount of it ark 
In r«cb labcmery (Fi)( 3) 

Tbr duMcal Ufaoratory proGdrocy folins pw- 
gram In other ditdpfanct rrqofar* enr Ubonicory 
bnrrtKCaton to tramertbe Calriy detailed narra' 
itvr report of iheir obarvauam of pfaydcal bdll 
drt. wor^ coBdidooa, type and qtt^ty of equip- 
metm «vaIUlallty of l eac Uju material, and iw oed 
Vrr^ri^ tn the Ufe oritoriq Thertfcre dmHar 
teport a a* mpanted about labonCDrVt enqafrd b 
durtwek cytology fae cealnatioo of general »taad- 
■td*(Fig 6) Addirtonal loformatk*) »ai Iwrfaaied 
b die teneral r ar n ii re report flkd after owipte 
ibn of to*«mg and fau pe tilu o of otbef Uboramry 
eatoforiet 

A* •• adjtmet to the profidency leAit^ peo- 
gram, the tcachJog Kodacbfome-of-the'ifcmih 
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Kite* wu bhlaicd cvi tHi b now in la *cCDod 
yw iBtpq da f and btfamadve «erc do- 
triboted to all Uboncorle* with pc i ' inlt in cx 
fafiathr cytokfy Thete ca«^ OMuUdm of ooe 
or more pfaoto^rmpfxd &eldi Crotn Mncan, v>cR 
acconipukd by blaorio, dig u ofata and efer 
r urcx 

Rx>ci.Ti 

There T.ere 162 UboraJorici with pcnnhi ta 
oylotocy (Table II) IXtrin^ tbe hutUl dx-oamth 
perxid of tbe propxm 130 labcratoiiei were bt* 
•pmed and lit cy T o tetbnufafba were anted. 
SHty-dubi laboratot^ rUted tisployed no qrto- 
techniloisbti ( S aj c ea m^ bebif done by tbe 
palhologia) aod 62 e t njj kry nl qdc or more cyao- 
•cebnoVjfba D^fary-d«ry ♦p«whl»1L■gtw^ T4^w^wd 
HtMbctory fpadc, 40 i red re d a prelect gore, 
aod 46 itanred varytm aan,Vanarinw rerrirt. Of 
tbe 111 cyaKrehnolo^tsi parodpaemg ta thb 
laiaal tratb^ O bIM to cRda latafaeBry 
rade (Table HI) 


SCKUAXY 

A 8taJe-opreated t cw ap utc i Ucd prefidency te* 
la( ptTjgram lo cy tol ogy wu faildated by tbe Dirl- 
ilon of Laboratodea aikd Reacarcb of the New 
Yoak StaK Departaxot of Health la 1966 Tbe 
program wa» daliined to penult acctnnvilationofa 
«bk nug« of dan pcTtalahig to a arletyofcon- 
didom wxh ai prhrate laboraoiriet. fantpltal lab- 
ora to riei, labaraiory dnedon bv pathologto or 
Doopatbologla phyikiam, at weO at education, 
training and rcperimcc of cytotrehoologhu. Tot 
iprftnviT t were reT x wt U and »ctectcd tpc ore or 
three drpartment pathologtia aod three re fer en ce 
Uboratorla There dida were carried by labora- 
rery inves&gmmn to parddpadag Uboratork* fcr 
ajWldiig ry in tri hnnlny^x. Qnr hundfcd and 
derm cyaxnhnolaglia parddpaicd m thn &nt 
Kfdog program bom January 1 1969 thienigh 
June 3D 1968 Llghty-ru cytotcchaologbo pared 
tbb Initial tret and !S bdltd Stiafie* are now hr 
progm m determine p oe dlJ c reanms far there 
rreula and a> tret the rilaUty of tbo lyitcm. 
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Ctrfj C Lr tl« latertaiVjc^ it^dtar <J Cjt«i*x 


The Chromosomal Aberration of DoubleAImutes in a 
Human Embrj'onic Rhabdomyosarcoma 

Ingrid Gran’berg \LD an*d Joaciidi Mark, \LD 

Dffttlffitwi, Unzeintj II serial iMstitOr »J PeL\ei^ a~J huti^s^ ff Gatw, larrmn *f 

ZjnJ ItnJ SufJn 


During ihc pan yrir »»e ha\-c cxpcritaraicd *dth 
Cnc omlle a<piratlon os a mcaoi of obtauung 
matrmi for chromcrcmal ftudiei of human *oiid 
(umon. The DmUc med m thr technique had an 
outer diamcier of 0 6 mm and v.u artacbed to a 
di<po«blc plaillc fjTinge filled to a ^wcial ajpira- 
ikra initrurDeni’ The major part of the aspirate 
wat uicn far rouunc c> lodlagnoiti. and the re¬ 
mainder wai pnxet^ed for chrorooiomai oudica. 
In tpite of the tmaU amount of material available 
nildacfor) rtsulu t\ere obtained hi »ever»l 
One of iheac v^-at a tnetutauc emhr^tmic rhab- 
dom>'05arooma, of particular biertm beeauae of 
the pm ei Ke of the chro u wgwial aberraiiOD of 
douUe-minut« (dm*) Thli rare inomal)'* ‘ • 
1» characierired bj the o c c uf re uc e of viryitrg num¬ 
ber!, of unialiy rMrenKi) email paired chromauQ 
bodies in addiuoa to the ordinary chromomoet. 
At pfg J cnt the origbi of theae dm* and tbar 
propagauon la the mmor cell population are am 
trovenial quetuoni The povlble ex i m - i ice of a 
ccQiromere, in at (cart khuc dnu, li a problem 
related to the Ia« quettlofl* * * 

Material An AfrT7/ao» 

FoUm mg prcoperatK-c irradlauofl an embiy 
onic rhabdoiii>ciiarcoina (Ftg 1) in the ngbt in- 
fradavicular region wa* compieicfy rcniot'ed from 
a IG-year-oJd boy in June 1969 At operatioo 
metanaie* \\crc found in the right axlllaiy lymph 
node* Tlai region win iherrlbre included In the 
poetoperativc field of irradiation Two monilu 
later a fine needle biopay ibcwed meCasuuei In the 
icA aTfllary fymph noefc* (Flf 2) Sohjcquently 
thh region arid ihe upper port of the chest were 
irradiated The paoent died In January 1970 with 
extenove pulmonary mctastaia Cytosndca nrre 
not u«d. Tie material far chromoaomal «udy was 
taken from the needle blopay of the metaMaaes m 
the left oTiDm ry l\mph node* The a^uraic was 
RBpeoded m h c ml of Paricr i medium 199 
(CoixEWm, Oba) added to a final coocenirotioD 
of ] 0 fig per ml, and incabated for one boor at 
37 C The method uard for the chromoaome prep¬ 
aration wai deacribed carber* All metaphaae* 
VHire counted tM3 or more time* Karyotype 
analyirt t ere made by photography 


RuCLT! 

\»»VT*W 

Qtromommes httc ftndied m “0 ceDi. The 
oKiDii of DOrmalh dxed chromosomes are ihcmii 
In Table I law row Abocu one-thud of the raeo- 
pbaars hod the nemlinc (S) Dumber S — 60, and 
another third had the mimbm of 59 and 61 Tbe 
other Tarlani rrlb were found maaly In the hypo- 
modal rrmoo. A wide range of cfaranoncDe nmn- 
ben in the hypompiold and byperdipkad-ffiplaid 
rcgxMU were rrprnowrd. This findfl^ could have 
bcTO CTpialned by counts of broken ctUt Karyo¬ 
type analyaes, howrvTr indicaud that it ss-a* i troe 
h ypo i nodai ranatkm. DoobDng- pr o J oct* of Scefl* 
or related variaot celli were not found. 

Dms ecoirred in aO of the 70 ceQ* (Table I 
u p per rmvt) Tbe Dumber of dms per ccH varied 
from betuera 3 to 4 to about 60 but only a sdoor 
fraction, less than 15 per cent of tbe cclb> had 
numbers above 30. Below 30 there were two flat 
modes, one at 5 to 10 dms and the other at 15 to 
20 dms. In this coniert it "mu be mcnooned that 
some of (be dms were extremely smaQ and that in 
crowded metaphases ft was imposdbic to csc/udc 
that a few might ha%e been obs cur ed by ordinary 
chromosomes. These dl xr epanoes ha\T been ac¬ 
counted for in Table I w f i CTe the dluributlDn of 
dms on each chromosome number das* have been 
restricted to a few ranges These figures show that 
DO particular range of numbers of dm* wai related 
to any ipcaal chromosome numbCT The snnllarfty 
of the dutribuDoD of dms m tUfferent chromoscriDC 
number ciasKs was a findmg supporting the donal 
origin of the tumor ceOs 

The presence of modes far the dms demonstrate 
that they are at least to some enent, rafluenced 
by the mltoiK: mctdianum K previous study 
boi ever shoivcd a freqoent lagging of the dmi 
during anaphase and during telopbasc the forma- 
tikm ofoften very small micranuclei by the lagging 
Hmt- Jn the present tumor 400 cells In Intcrphajc 
were studied wuh regard to the occurrence of mi- 
cronudeL They were present hi about eight pa* 
cent of the cells. More than foxir mkronudei were 
seen In a few ccDs but in most cases there rre 
only one or l*vo. Tbe rire of the mienmudd was 
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■ritUe tmt at ttrm «eT« a kdaU u tbote 
Mm le ibe nturinc lUui (ffrcooM^ aod is one 
hmwi Bnjrobitftoma 

Xbvtra^ jWm< 

Co n ylirtc j uj yotype »n*>) w were nude hi 17 
crib Tbii tf tp of tbw h*d the chrmnuomc hbtp- 
benofW 60*nd61 The lurfotype of Kcmltne 
ctQ H #>CMQ IP Fl|(tm 4 a (bmwta grieofooc 
rivonKnooie hi groiqj * E and O a filn of rno 
ritTOtDDKuDei la froupa A (tw exm A2) B, C 
aod D aod four extra cfaiP iiFTrm o b groi^ F 
I relaODTi » tbe &4ui70Type aQ Gl-cbrnDOaotiie 
crib aoalywl ihciued a fortlKT extra cfaratnaaoiao 
tn fTOup C (F^ 4 b) The M efaro ce pwme criU 
•Tudied chfrord at re^rrb tbar D aad £ froi^ 
addidoo to poop C (Hf 4 ) The oibcr tens 
anas crib soahrRd acre doacty alUtd to tboae 
dianiucd aberoe except br tbe one with 46 ebratoo- 
noet In ibtt pwx,rir)rUpk4t1 cril. there wai fxb 
cfooeC brotBoaano aikl b*i of one O cbroinp- 
moe Tbe karyotype aaal>Kt wgfetted multi 
pciUnty kactatig lo the dgy ri opeoem of tbe faypo- 
mpkM tennor ceB populaiuei 
No laarim otbcT than <ini Tbedwa 

■ppeand at pobt of tcoall dou or rodt A few of 
ihm appra*ched the G diuuaamj t a a b ve 
(r^j 3 aad 4 a-c) The majonry of the dmi. 



X400 


Uj w c yq had a ibe equal to or aameabat imaUcr 
dun ihe am of the F riirorDoaoeiKt, aod a coo* 
ddenble ctmaber cf them am cVite to the bonier 
riaibfStv The TutW qina opecdaily oftoi 
ibvacd foxiy bonbn which mc med to be doe to 
bereaaed irichuicn. Tbe taet nb en of each pair of 
ilmt were often more widely aeparated thu tbe 
dtrofEcaild* of ordinary cbramcaoiDet (FIp. 3 and 
4a-c) Tbit feature ww very frequent b ceQi In 
meUSe and late metapbaae Emm eariy meta- 
plMtc there were auaDy ame dm* w th oorc or 
Itti iride irparatlon of thrir chromatid*” A 
ihiead-l&e conneetkm between the efaromaridi” 
wa* »cm b a few dm* b many rrib CFi* 4 a-c, 
arrmr*) A clear enuromerc was iKrt observed I 
all ihr crilt Kodlcd the dmt we e mvn chnnbntrri 
b tbe metaphaat i pr ca di, and chjMrn of din x* 
woe oot am 

Chrotocaoma and chimuiid bnal* occurred b 
freqaenry at below five per CCTit Pobertntkm 
centre*, reporod carUer woe not fomL Tbe 
dm* always a p peared u tobd dots or rods and 
feafunodoo wa* not obaerred. 

Dno.'t) I 

To date, cnly eln a bana Deopbra wrth the 
a lm it n on of dm have ben r e p e a l ed (far reltf 
cam Rc /t/) These cases dsowed ipectil chxnc 
tensdes u rt gai d* tbe ifcr of the patients and the 



Fn. Z F M naedfe affrate (hm ike reetaem la ib* 
WH arfltry lymph nodw (Endn X IjnOj 
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ORAXBCAO ASV UAKK 




hI«opaihologic t)pa. T]ius,*cvenof tbcocoptuna 
occurred In chiWjm aod nioc t uomri Atwe neuro¬ 
genic. The proent caic rcempliaiUrt the occur¬ 
rence of dmi-poctivc ncoplamu In young patkats. 
wuaDy chUdren. Howerer one of the two ooo- 


/I 


I ^ >1 *» «' 

^f' ’* A*, 




' f:' 


^ ' I5. 


Fn. 3 Meuphoe of a vmrUne cell, 2x ~ Cl with 
•bout SO dxoL The trrowi polot «t the S blgceic don 
uwd It 4 of the unaller oncL The lettm trflen hAve 
fuzzy borden and Mme of ihrm cnore or Im teparated 
"chromalkb" XI 90. 


neurogenic tumors with dms repor tal picsmal y 
was • faciaJ rhabdcnnjoiarcoma.* Tha tan ffl u i 
had a near-'lrlplotd Honlme, bat the nnnhte 
karyotype (ofrilnary chromosotoei) >*'as cotnplrteljr 
dlflcfcnt fhnn that of the present case. Nerenhe- 
lea. It ii interesting to note that the mwenJy cf 
dms has been seen in two of the six rhabdoinyo- 
sammus, so /ar subjected to chrouKWfnc tnalyas 
* * ^ * Addltronal cases will darify s^betier 
tha u an incidental finding 

Cttr once the detcedaan of the aberradoo ofdmi 
(he posslbnit> of on extraneous origin has been 
considered TI« present rcsnJts ga\e no lupport to 
this idea. 

In alJ the cases reported the morphokig) of the 
dms has been dnular—pain of "ictO, soUd doo or 
rods without a dear cen u o m ere and with a tend¬ 
ency for the chroniaiidj” to separate. The dlfer 
encfS between the tumors are confined to van*- 
dons in the aserage number of dms per cell and 
the dre daises dominadflg In a particular neo¬ 
plasm. These dHTcrencei may reflect ofjscmtisB 
at ditferau esolntiDnary stages, and they banfly 
change the LrepreaBoo that ooe is dealing with 
same phcooroegoe faj all eaaei. Tbeorfaai regardtog 
the origin of the dim and their propagatiao b (he 
tunnr ceil popolanon were discnird reeentV 
The present case uMs liiiie to tbe uudc r randlnB’ 
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. 60 w th 16 b Karyotype of s byperiaoda/ vmri*ai ctU 
ne pair with a cesJoeethT thread, c Karyotype cf A byprmodal 
p(4niat2pslnwithacoonecth ihresd. 
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ot dwe gufkii i. One potrt of taterot, hmkever 
a tbc poHSilc toflocna; rmdk itb cr tp y nsy hm 
oo tbe origta of djU Thai, tbc piliUMf Rnnof w« 
u r mllL tfd prior u die pmenc Kxxly Tbot^ the 
BUerial uied fcr the dtrom a onMl mtlrmi wm 
uVcB Erom lynqA nodes kxsted q md d e the &rid 

ndiAdoti, It exQ Bot be cirhidcti that the met 
Htun ht the noda bad ap pe ar ed late and orift- 
BJtni Ertnn a toxmr dtc hnldr tbe txwer firid 
nradiadoo. The kaw hequenry ol breakafc, tbe 
ahaeoce of chnxDoiainal butrebaoget and the ab- 
•ence of maiken arc fiodlosa >*hich isakc t tm- 
hiriy tfandicmefaotfaerapy wKt r tJp oorfbfc for tbe 
appearance of dma In tlx prea ea t tumor 

SmtHAav 

kliKTial freon a ftrir needle bkrpry of mem- 
■aoe, emhryrgdf f kaMnen ro T i am to i&-yt«T 
okd boy was osed far ch f o m c ir aal analydi Tbe 
■nsma bad b y puulp kdd w eml la e . and aO ccOs 
ended deree d tbe aberradon of dooble-fiumna 
{im) Tbe nutaber of dma per cell raried be t weean 
3 n 4 to aibcKt 60 bet tbe fna^oriry of tbe ccDa 
bad fan than 30 dcoa. Irtcfolar tamde bebamr 

of the deoaaia haSected by comparative^ b^b 

frcqneaey of Hdao nn dri la Btetpfttje ceQa. Tbe 
«igia of tbe dma TO obKWe, aad the ap pe al auoa 
of dm could not be related lo tbe 

ibaapYitvea. 
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Malignancy Associated Changes m Buccal Smears* 
Robert R. Finch DJDS ^LSa ard Esuierich \‘ov Haaii MX>^ FLA.C 
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Dtftrtmrmi ^TaiMfsi OAw&«{ f *UTnit>Cp/lq* \fnW CWr-iF»j; Ob*-I3V01-S 1 


Recent Mudiei ha\-c broadened ibe ctmerpt of 
cancer to include tbe posible czinrace of exmni 
tntwnal factor* awxiated uiih the entire dueaie 
complex. By ihii concept man) chanfta and exent* 
obicrved in a patient with a mal^naat tumor aie 
not coincidenial finding but are part of q neo. 
pfma-oncDjrd fjTxlrome* 

Nieburga and hi* group ha\T otaerved toor 
pbologic change* m the nudd of epitbeCal and 
peripheral blood cell* from pauenu with all nagri 
of roalignanl dncaac The) ha\r liaed rapd. but 
non-quandiatirc, criteria Car the rrcocnldon of 
lbc*e *o-caIkd malignanc) aisociatcd change* 
(MAC*!) Thcte criteria are a lUghii) incrca»cd 
ouclcoc>topIanmc ratio an orderty ttrtKrture of 
the bcicfopi'knotic nudear chromadn oumerou* 
ch fo cnocenten and curv'ed ehroesatia band* in 
cnmtJed but onjeri) arrangement* clear tpherical 
nudear arcs* of uniibnn lia nurounded b) curved 
p>-kncrtic chromatin band* and abienre of mideoU 
a^ muldnodeated cell* Smilar change* Here 
then described later b) Nteburgri m gsstrlc 
tmean, brer bepsin, duodenal drsmage smear*, 
in tbe *klo of paoents with malignant tnmon, and 
In pjcdymorphooudear IcoLocyte* and i>-mphocyic* 
of peripheral human capillary blood. Other 
ch a n g e* dearrtbed b) isTeburg* os MAC-H change* 
were ob*ervcd more frequcniiy in area* adjacent 
to tumor*. Cells which did not fulfill aD the cnterla 
of MAC-1 or MAC II were called edb with In¬ 
complete or imperfect htAC and iheu presence u 
tupjjine d to aim the exarntner to n-atch far cell* 
nlth tbe complete or date MAC, which are ic** 
fretjiicnily cncountcied A good cxan^sle of a cell 
nudeuj uith complete t> depicted in Fu^ 

ore I while Figure 2 reprcicnr* uicomplete MAC. 
lou win Dodre that the two pictures differ in 
that tbe clear area* In Figure 2 are not completely 
round or of equal nie 

Nlcburg* obsa^ed MAC I in unr.ir* from the 
buccal mucosa In 77 2 per cent of cancer padeni* 
%TT*ui 13 6 per cent of padenu without cancer 
Udng leukocyte* of the puberal blood of cancer 
padenta, Nlebuig* and co-woricer* attahaeri a diag- 
p.-.«rw» accuracy of up to 88 rent. Other groups 


ha*T reported studic* of rimilar natme but *nh 
varying lesulii.* * * In ibn stody we attempjed » 
apph VJebnrg*’ enttria to buccal epithehnm b a 
dnular experimental framework and to tea ibc 
ftamtical ttgnificance ofourdlagoosei. 

\fATnUAL A.\D ifnWCD 

One hundred patients were used for our imdr 
Sixteen had malignant tumor* and IS of these had 
tteetvxd no ircatrorot far that disoeda Tbe ongio 
and spread of the tumor In these 16 cases arc Gs^ 
in Table I Eight had bronchogenic cairincaaa 
Ca<ea with oral canerr were eroded fioin ctjt 
mid> The rcnsainlng &4 ca^e* seamng a* cootinb 
were dental srudena and padent* frra the com¬ 
plete denture pro«aheDc settioB of the dental cCmc. 
The age of the brtrr fub}rcts apprxsinuted (hat 
of the cancer grinip. and b their edenttdom staK 
local friQammatcry p r o c t-ms were mmlmal None 
of the control patients were on medicatiaD nor bad 
ibc> suffered se\Tre or recent nine*. The di^uo- 
pordoe of our cancer and control cases was used 
purposely m order to approach belter the acToal 
pTri-alencr rata for cancer in tlv populatno. 

Four firm tongue-blade acrapsog*. one from 
each quadrant of the buccal mucosa, woe taicn 
from all cancer and control padent*. The labeled 
slides were aUowed to air d^ fitted with Spray 
c^te and then stained b) the Papanicolaou method 
TTni* 400 slides wTre studied. The slide* were 
randomired and u A cr ed for blmd readmg The 
entire KTto was read ihire dmes for the presence 
of MAC. The second reading was done witbosfl 
knowledge of the p revious result*. Tbe thud read- 
mg was done after the re^ts of tbe first two read¬ 
ings bad been anahard. 

Cbofirnutmn of the pcr s a jL C of MAC was done 
at 1000 X as minimum magnification Tbe ar 
rangrment of the chromatm band and chrwno- 
ceniers was studied at this povTTT Actual m e aw e- 
meut of these morphologic changes borders on 
limits of imhiDon of the light mkrojcope For 
the*e reasons intranuclear measuirmenu were not 
feasible. The reading was a subjeemv hiterpreta- 


Prmeoted at tbe l7ih Annual Sciendfie 
cf ibe American Society of Cytology Chicaeo. IDI 
ncii, Kewanber 1969 


tKiH of whether or not the chromatin arrangetoent 
seen m the cell ni^W cotresponded with that de¬ 
scribed fry NTcfrurg* nr rrprrjcndng ^MC Since 
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ibi qntcdty of la bpoccsl mcf i tbe 

■Mcsborcf ccQiod (lTcndkle«.bkh*i>Nld *bow 
VIAC has nertr been dctErmInrt. W rt»d ft ilide 
u pwoiTe If t CTwabcd miny nnooftroplc fiddi 
uh tnro iu pif-ce or hoforfrct KIAC ftttd mt lex*t 
ow oudeui «hldi &i15lLfii ftQ crlterU far ri ftwl eftl 
KtAC, or If thnc cmdd iljo w tii d.i.«Jrft1 KIAC 
cntrru « ibni adtSoocul iDcmplrtE efa fto go. 


RncLU 5 

A lominftry of the rrvolti 
ftoftlrw ftir Kcn hi Table IL L 
ihcae raulti the number of cor 
vaa toted in rditkm m cAj.rw r uiMjiuuuua 
brued on tix cootroli. The chI-«iuiT tot vot 
ftppQed to ftretain tbe ^m&oncc of tbe na* 
drtlcftl datnbtitxA 






A«ji Ctt- 
CopttV 


FINai AND \*OP. HAAU 


r»i. A 1 


Ta»LI 1 / CttrtT CrJUT 


GO 

PR 

JA 

HR 

CD 

KP 

LG 


SK 

NfD 

HB 

LR 

RD 

RD 


sf primy a 


Tttttoct tad batin 


Lucg 
Lunf 
\l Lung 

AI R«tum 

M LtnM; 

Lnof 

F CtophAgia 

F •Recixim 

Lung 
F Lung 

r Tbjrald 

Unknoaro (oimI L cArcInoma) 
M Proitaee 

F Recium 

Cerrlcal node* (Hodfktn t) 
'f Lung 


Medial thi am 

Sopneiariodar oodet, bnio 
Ollier long 
PcriloDeal Implanu 
Nooe 

Supradarrcalar nodes 
Retrogascric l ym ph node 
Regional lymph nodes 
Mediasunom. brain 
Brain 
None 

Cerricai nodes 
Nooe 

Regional lymph nodes 
^V'klefpread 



Table II Sut 

li^mJ 1 mJ ris f D /« 

Hu Duirii b*n 



M.\C 

Fbst na&v 

Coorr 0 —StoI 

SwseS milM 

Ciatw Caasnl 

Coca Cumxi 

Poalih'e 

6 IS 

6 

B 

8 

3 


(3 36) (17 64) 

(2 24) 

(U 76) 

(14 00) 

(9 00) 

NegiU e 

10 fft 

(1 64) (66 36) 

10 

(IS 7b) 

•'6 

(72 24) 

8 

(2 00) 

Bl 

(74 00) 

Chi* 

p-waJue 

3 12 
< 10 

8 74 
< 01 


23 Of 
< 001 


Figures in pareruhesb represent random expected 'aloes. 




Tailx III Aftvrsqi / Dugassu 


Table 1\ ^[rttmnt 



Ctserr oMcs vUa Csatral ows voBoat 

yiAC uac 

Mwabtr % Access Vember Afcxracr S/S 

OocTT aaM 

rsrftiri nadass «■ tBne naAsrs 
W 1/3 

•/3 


First 6/16 37 5*“ 69/&4 82 

Second 6/16 37 76/B* <0 y~ 

Thlrd 8/16 50^ 81/&* % 3*^ 


The tests giNT contradictory probabDitv \'alucs. 
Compared to tbe comTntfcmal 5 per cent accept 
or r ejec t** standard, vahsci of 10 per cent > -ere re 
corded on the Gm reading 1 per cent on the sec 
ond, and 0 I per cent on the tlmd. In other wordi, 
the first test misard agmficant levdi, bat the aec 
ond and third tests indjcated that the nsesttured 
N'arlable, the criteria ftff MAC, did affect the di»- 
tributkm of the diagntaea. 

These vahiei, of coarse have oo rdatiomhip to 
the diagnostic acrurac) assecn InTablo HI, s*hich 
rfwvrs a maximum diagnostic accuracy of only 30 
per cent In spite of our iropTo%Td iHll tn dl ffcTen- 
ti.dng the benign fiom tbc mailgnant cases. 


PR CD RD LR 

JA ED Rif 

CO LO HB 

HR KP RD 

SK 
BF 
MD 


Reading afteanent is reflected in Table n The 
inidala of the paticsts are in the appropriate col 
nmn. The readings m five of the 16 cancer casa 
varied, but no correlation coold be made far any 
category with the site or spread of the tumor 

Docamw 

The nMitic variations in XIAC and the mmlarity 
of MAC vfith the changes of maturation Impair 
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tmt b rfHRr uit tQ UK tHj txm. t* <bic 
ocwk ;joc c iluft In ■ddWwi, we fcwod It fan;**- 
iScAe 10 quantlUK ibe m u ttiCT of ceOs 
ilAC oo MjT one rfide Tbfa b p*rtictii*rlT tnjc of 
the mil buccal near wllb fat b%b po^Adatfan of 
edit I bb origioil work Nlebnrgi wa* ibo tm- 
ib(e CO Klpalice tbe naaber of crib or the btbb- 
brr of mtcroKoptc firVt* with eunnAm KIAQ 
Ueb he ciaa id nal ncctK i r y far a p^hve diag 
□oat rioce be too (oond (teat nnadoet dc* only 
fai the aaaoant of MAC per eaae bat abo per dUc 
IB aery ^rm cate. 

eqitanatkn br tbe la/fc gnfnbrr of 
C»be u eg iil T C reanlet b our tcrlet arc an ertw by 
tbe r ^iTJi- 1 ' or act ua l atmee oT klAC m baxal 
•uaaii from caia cr pattenti I (be Sru fazRance, 
netpraence matt be eoradeted Tbe criteria tar 
VIAC Rcm ra^Jirit, but tbe umber of orili Atovr 
b; tbae ebas^ b variable, and tbe utflar eon- 
pbolcfy of Butoradon fmpalmmt and ^tAC caOt 
kx cry nbtk dlSrmtUooo pomhle ooly with 
c^pwvac i The lunStanoa of bibt ndaotoopy to 
tevri at tlto man^nificatiQo oe c i i e d iar bieipre- 
taaonbabo pcoalbk caw far mbaed diaxnoKi 
The ahRoee of XIAC ca boeeal oan from 
cancer padeau probably alao eo ntf fb u ttt a (be 
Doabs of £abe d^ok dufonM locoatpleio 
ctae^a wen abtadaot aad ojutfaiuaJ arch for 
daxcil XIAC m •nrr^ of tfacte caaei wa* reward* 
W I^7«ble acpUaauocB for the lack <f XtAC la 
caacw paDcw miy nadude orcadean rttytfaiii 
riSeet OQ mltooc aermty or e'cliluaacL, or Knne 
ob'cure mmotriwt rriariotnhip luch at the otrt- 
tma) Mattn of the paonu 

fim oar findnio tt OMt torioutly be qoe*- 
owird hribo- NiriArff XIAC reprceent «pe- 
rifir rad camr of cancer The preiotce of XIAC m 
15 control* on the fe* readlon tn etgbt caotrola 
on the treond rradraa and w llaee c oo tr oh oo 
the third rradw m^br* that tbe u c tJin c u ce of 
fato pbrnommem i* not l imited to c*i*er Ita a»- 

wrth crtber enodinoct was rio< nilrd out 
bi wa- maly 

Suwui 

Boced •coewt of 100 paocnii werr R i ail e d lor 
b* prr<em of njalianaocy ataociatcd ebanar* at 


docribed by Nieburfi and oworlert Sliteeii of 
tbcR padcnti bad known cancer and 81 repce- 
irnttd Dorrml contrcli Tbe feiue mran taVtn 
from each padent were nalned br the Papanl* 
colaou inetbod, randocolaed, end ctnrred tar blind 
reeding Tbe entire l ei la wai read three time* 

An evahtauoo of tbe reeoltt tuggeeted Ifaet the 
tmed enteria inflnertocd tbe db tn b ntl co of tbe 
cate dlagnoeci, barely mbdng dfnihcance in one 
nndfaig bat attah^ng tubttandal ntliocal dgnifl* 
cence in tbe ceber two A reatonablc reprodDribU- 
Ity of caK dlagnoR* wet t toauno mted. Be eau t e of 
ifab arc feel that our rcaola permit eauQoai 
acceptance of the XIAC conce pt Howerer it b 
abo evident that in oor baodt tbe ten was too 
inaccnntc far dlagnoRtc parpotn. 
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Quantitative Cntena of Folate Defiaency m Cemco- 
Vaginal Cytograms, with Report of a 
New Parameter 


Hanna Klaus MD • 

Dffi^rtmfKt •/ Oirtrtnci nd II tskagUm Uwxtfmti Stiml MtdxxM 

St Umu ^/uMn GllO USA 


Fditc defkicnqi' k rcflwied In ccrvjcd cytology 
8 to 10 wcda bciwe megalobI*ttmb k cUnlcalty 
cvidenL \ »n Niekcrt^ aod Kit»y* hfl\T lakcn 
t-ariouj parirottcn and thowc tbem to be *lg 
nif i cin L Among fheae were double auclcatkin^ 
CytopUmuc racuoltzauoo, nudeo-cytopLamlc r* 
tin, increased cellular dre and lobe averages. All 
of tbca e reilect the disturbed DVA synthesis 
thought to be aaodated vrith filiate deficiency 
\sh3cRNAlcvclinniumoonnal.* ^ In atianptfng 
to dupUcate their fiodings In both norcnal ellnte 
and pnvBie pirgnaot, ooraul oochpregsant, 
known fcilate defioent non-pregnant and folate 
deflaent pregnant Viomen, a prr\*iomiy uore- 
ported aspe c t came to light There is a definite 
nuclear fold present in the intermeiliate ceiii of 
folate deficient w omen , whether pregnant or not. 
Differential counts were performed to quanotate 
this aod render Interpretation eaner 


KIatcrial and SlrmocM 


This u a retro»pecli\T «udy Cervical and 
vaginal cytograms were compared, and found to 
be casentiany timilar perhaps because the vaginal 
cytogram contsdns desquamated cervical cells The 
I^panicolaou smean bad been prepared in the 
routine munruT with Carbowai. DilTcrential 
counts Mere p er form ed it lOOX magnlficntloa 
ining inidalH fields of 500 cells, but as twe> fields 
of 100 cells yielded comparable results, this was 
what was actually used and reported Gategonesof 
patients were 15 normal 'oineii of reproductive 
age, 5 normal women cm hsrth control pills, 20 
clinic and 20 private prenatal paoents, 3 pregnant 
folate deficient women, 20 woiuen vrith known 
folate defidcory of vbom 12 vrcrc premenopauBl 


and 8 postmenopause 

Peripheral httoagloWn and hematocrit values 
were avallabic far all paticnti, but serum folate 
nines for tbe known folate deficient patients only 
Folate was determined by the L. casci method 
(Spray) levels of 2 mp or las were consfocred 
deficient. __ 


■ A*atant ProfosKT d Gynecology and 

J^ L U kersity 8cl«J of Kr=lfci« 

j r.ik- klo. 631CH U.SA. 
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The parameters chosen for comparfaon were 

1 nuclear folds (Fig 1) 

2 double Dudeatlon of intmnediate ceOs (Fig 
2) and 

3 giant” nuclei (F^ 3) 

Results were eap r emd In percentaga and cooi- 
partd. 

RnuLii 

Table I Ikii the results of the differential eound 
of the four grempi, and Tabic FI coaaparo the rig- 
nificanee of the valuei. Folded nuclei were fa tbe 
eine magnlrude m the dinlc and private poTnatal 
gmips, wbBc tbe difference In double gfast 
nudnoon k dgnificaat Folded, doable and gfaet 
ou cka ttoo was dgnificandy derated in cHnte pre¬ 
natal and low folate groepa. 

In the private prenatal group the peripherd 
hemogiobios woe in the range of 11.2 to 112 
gm/lOO ml at tbe timp the ntnears were obtained. 
Prenatal supplements had c on e cte d iha to oser 
13 gm/IOO ml in all but ooe case, who bad con¬ 
currently simvm a o^nificantfy derated nndear 
fold lev^ \ alua \ -ere available for 19 or 22 dinlc 
patients both at the time of cytogram and pre- 
delivery Ten had Initial values of less than 10.3 
gm/JOO ml godng as low » 8.0 gm/IOO ml pre- 
ddtvery while tbe other nine were over 11 3 
gm/IOO mk All these had received iroo and muld- 
Wtamin prenatal supplemenD vthich included 1 
mg foUc add per day 


The work of \ an Niekeik and KiCay* * has 
linked nuclear changa of tbe cervical fpitbebum 
vdib folate deficiency These were shown 

to be le r o ' s fble by tbe ^dltfan of folate to tbe 
diet. It was my good fortune that Dr \\ 3. IV pier 
vrho k msBocuted vrith Dr Van Nicketk, was vUt 
hig our rTw»dl<-al center and was able to confirm 
tbe irzTgularetia of the nudeatr membrane and tbe 
additional fold which are described and counted 
in this report. In cervical blopsia of folate cfeflcicnt 
women, be found the squamDas cpltheOum 
atrophic, resdOy cfUTerentutfaig them Cram dyf- 
pUm« Similar to Peplcrs findings, our mateml 
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KLAUS 


IX \» 1 


Tabu: 1 Rfsttits j D femitai Sutlm C*k*u (i» 



KSTMSi 

Fdisi 

Mt0 

ChW 

I Normal non-pregnant 

Mean 

33 5 

3 7 

0 4 

0 4 

sn. 

0 73 

0 65 

0 13 

0^ 

n 

» 

so 

SO 

30 

2 Clinic prenatal padeou 

Mean 

87 4 

0 0 

1 0 

4 1 

S E. 

1 03 

0 63 

0J4 

0 7$ 

n 

32 

32 

31 

43 

5 Known low fol tc group 

Mean 

89 1 

4 4 

2 8 

4 0 

sn. 

0 at 

0 52 

0 57 

0 r 

D 

3C 

K 

53 

w 

4 Private prenatal padenu 

Mean 

m 3 

8 8 

0 6 

0 9 

8 E. 

0 01 

0 as 

0 16 

0 31 

D 

44 

44 

44 

44 


Tabu 11 S*/ \ si f (/) 


A«rm«4 

J/mw 

SB 

A 

1 vi2 

03 3 

67 4 

0 73 

1 03 

<0 001 

1 'll 

93 5 

80 1 

0 73 

0 6) 

<0 001 

2viS 

67 4 

80 t 

t 03 

0 61 

N.S 

4n2 

80 5 

87 4 

0 91 

1 OS 

NS 


I vi2 

5 7 

6 0 

0 63 

0 63 

N S 

1 VI 5 

3 7 

4 4 

0 65 

0 3 

NS 

2 V* 3 

6 9 

4 4 

0 63 

0 32 

<0 003 

4 V* 2 

8 6 

C 9 

0 83 

0 65 

NS 

Ds<ai 

1 -12 

0 4 

1 9 

0 13 

0 24 

<0 001 

I n 3 

0 4 

8 

0 IS 

0 57 

<0 001 

'>v*3 

9 

2 8 

0 'H 

0 37 

N.S 

4 VI 2 

0 6 

1 9 

0 16 

0 21 

0 001 

C*aat 


0 4 

4 1 

0 

0 76 

<0 001 

1 n 3 

0 4 

4 0 

0 23 

0 72 

<0 001 


1 

4 0 

0 76 

0 r’ 

N.S 

4 vi 2 

0 9 

4 1 

0 31 

6 76 

<0 001 


Group 1 Normal r>ooprcgti t prnnroopBUfal 


womeo 

Group 2 Oinlc prenatal pad no 
Oroop 3 Known low foliie ffroup (8 poitmeno- 
pau»e) (3 ptcinani) 

Crmjp4 Pi+rot pronataJ p*d«ntj 


ha. al» Jiown ndalhriy Mmal cpitbclu Id folate 

drfdcnt pen 

•veiy ikn. gtmoh mfo fa the eb«oce of niffidDrit 

"StlefidoDO h-boeDbethblatned fa^ 

e,....er.ted fa>m> ^ 

Muro and abnjptio placentae. No 


ooe In our leric* wbj icoccmlc- Conrlitlnf our 
fiodinp u-Ilh thoac of fVpIcr Van NTeiert and 
KJu> wt nomheloa « ws) of drtecttnf 
folate defidcoc) aailj- b> amidairi n g the 
and vaginal *roe*n he the above criteria tod 
warning the dinidao that iivre than Hfuol dfccarjr 
eupplerimtatfon b la order 

ScryVABV AXD CcwojsKrt 

Simple QuanUtauve criteria for detecting Sabte 
defideticy In cervical and vnffin*! cytapraxm have 
been pregnt e cl 7T»e parameter* u>ed were mdear 
fold*, douljlc and giant nudeatlea Sigoificaiil 
parentagej are nudear folding o'TT 6 per cent, 
demble nudeation 2 per cent, giant nucW 4 ^ 
cent or onr Since thne change* precede dinlcal 
folate defldenqf bv 8 to 10 weeii, they corutJtutc 
a 'aluable aid to the clinician 

AcotwvixDOUtmB 

My tirtfcre thank* to Dr Micb»el K-jiiako* and 
the «all of the OvtDJcig^ Laborator) for miking 
their fit de* avaflahle Dr Stuart Komlcid and 
XIi*. Carol Goodwin for alknWng the « of tbcir 
fofole rwcarch «erie». Dr alter \\ Je*t foe ptepar 
rjitruladoew, the taffofSt Loui* Maternity 
Hospital vkho alkn ed tbcir padena to be included, 
and Mr*. Carole Lane far prqwunnp thn mano- 
fcript. 
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Quality Control in Cytology—A Proposed Method for 
Selection of Slides for Review 

Bernard Kuonsks M D and Martin Cohen MX> 

DrpmHml '■Utn-ii imrti aj ^PttUtfj Umratf ^ fitaitritSiU^ 

MtJktmt Paitimtk, PnuThm 152IS USA. 


Quality control procedure* In the laboraiory ujc 
rcplkatc ana}>-iu ai an Importani uxJ to detect or 
prc\Tnt error and to provide dau for nadnical 
anaJ> a*. In c) tolo^ tince tt U unctUy itnpoMible 
to divide a fpccunen into equal altquou aich rep¬ 
lication reqmrei tv^-o temp^ly lodepeodent fai- 
Icrpreiarioni of the cyiounean from a pfvm caie 
Federal rcKulattcm** for licensed cytokigy labor^s- 
tortc* ertgaged lo intcrctatc commer c e require re- 
•creenfng of JO per cent of die iprdmeni dugnosed 
os negative and other re po r ts emphadre the need 
ior re>4ew of aii-pical and pcslave nneors* and 
for n»fe euemh-e prppnrai of qualify control 

It seems appropriate vs deaenbe a method for 
the random Klection of ilides fisr review To pre- 
*6111 uoconsooaa bias by the sci ce u ef the cUI) 
uiection of material lor rescreenlne should Include 
atypical end podihe os well as oegithe tlide* in 
a TTuiable ratio The prior dates Ccom whkh ma 
leriol b selected and the ipeciEc accessksa num¬ 
bers should also be randora, Tbe follovviog report 
dcKTlbei a practiad method using simple cablo of 
random number*, which results hi a random 
\ eighted selection of both Dorrnal and non-normal 
did^ This method is applicable to a cytology lab- 
oraiory of anv size. 

RrQtnasuExti 

There arc three nec esu ry requirements for the 
random Klecuan method 

1 Sequential numbmng of all of the au-t spoti 
numbers 

2 Dally dating of the entry log book to show 
vrhere each day • acccasion number* com- 
mence 

3. A retrieval file listing peqisentiall> the acce*- 
rioti numbers of all non-negadvc smtars 

Oimanc or Daclv MtcaiAiitsM to Dctxhuwc 
THE Sunt NuMWai 

1 Sdcct from a prepared laWc a random nun*' 
her to determine bow many rxgathc and 
Don-negad e slide* wfll be examined on thi* 
date. The total wDJ alwjrys be a constant 

2. Determine a second random number to 
date” the calendar 

M 


3 “Back date" on the calendar and obtain tbe 
first tcccjwon number on that day 

■4 Round the "back datctT actessioo namber 
to the next lowest thousand to determiiK a 
“base number” 

5 From the list of non-negame dldes, identi^ 
and sriert In scqacncc the required namber 
of dides who* numben £ill od or after the 
base acenuon number obtained m Step 4 
All scfecilom must be within the grerap of 
1000 Dumben d efin ed by the base nuoiw 
After all availaWe case* within a gitmp have 
been reviewed, the entire group an be rr- 
cyxJed. 

6 From the table of random oiimhen, add 
blocks of ihjTT d^ti to the base namber tmdl 
the required seiectsoo of normal slides b ob¬ 
tained. 

The fo&A Ing dbeus*»on axid exampfcs fflos- 
irate this method For a hypothcncal labofUtory 
with an a rTage daily volume of 100 cytology caies, 
ol vfhicb 2 per cent arc atypical or ptidove ihe*- 
Icclcd goal for a dally qutdlty conuol nrview would 
be an average of ten negative and two atypical 
andAw podthc c as e s Thfa a ■erage may be ob¬ 
tained by daily review of a total of twefvc cases, 
of which variably oght to twrl e should be uega- 
d\r and the remairung rero to four ibcpuld be non- 
oegadre. The laboratory has cboseo to seJert fcc 
review matmal originally scrwii ed at a rmndotnlT 
x'arving interval of three to ten weeks earlier 
The actual bide number* am be determined as 
follow* A*ume tbe date of Tue*da\ J une 2, 19TI, 
Table I which b derhed from a table of random 
numbers, permiti the Klecooo of a variable raao 
of negative and Doo-negntiic ibde* The mtcraec 
Oon of the second row (day of month) and *ecoiid 
column (dav of week) reveals 2( 10) This number 
indicates that two noo-oegauve slidw and ten 
oegath'e dides diould be sobmitied for tbe day * 
program Tabl II w hkh has a sunilar deri *00*1, 
defines tbe loriabJe pr ct rrdmg rime IntEJval from 
which tbe r e view material will be selected In 
octna] practice Tables I and M con be combined 
for c ou venlcoce as In Tabic III The Intersection 
of Tuesday the second day of tbe month m-eals 
the namber 5 By counting badrwards on tbe cal- 
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Ta»« 1 Krtti/f «/ ^ to 

Tkb partW tiM Udmus tbe Dwabrr poal 
im«ndDff ih » be »ri«ci*d on my |i«n 

dj7 Tbeiraaibmpri»«dhijihcpM«BtibeJ4r»i>ie 
frtnO to4 hmI tre dertretl from ubl ofraodom 
aT^#n. Th* tmiiim «lihj the p«r«iiilM*e» ar 
devtttdortl by ndjtractlitg tb« moActa maihcn 
{roQ caertut, ld this histajm 12. 


+ 

Ti-*t 

StoW 

+ 

'"tr 

ftoto* 

+ 

> 5 (10) 

1 (11) 

0 (12) 

I 3(9) 

z ( 10 ) 

3 ( 9) 

3 3(9) 

Z (HI) 

■» ( •) 

31 1 (U) 

3 ( 9) 

1 (10) 


Taaut n 


Thto pamal taUe indkates 

utUber wevlui. 

tohkh a coed to "'back date 

tW calendar to de 

terviot da* *q»aae aceesawo 

Buirtier Tbe lan* 

bets raece frem S 

to and are deiived (rnm nbl* 

ef taodoD aamteru 


eis 'Ti 

»*£ 

’“s 

%«*• 

1 7 

3 


Z t 

t 

7 

3 J 

i 

3 

31 10 

« 

9 


esdsr Vf«k», the d»ce of April 2fl, 1970 li de* 
termlpcd Tbe fint a cc c J tolon b the lof 
day w*» C'70'96e6 Then, from the ooo-oe^wivt 
i«DWal file, select the rwpired mHober fcn thb 
esse rws of slides, ^.b* ntHEfcen 

occur on er after the base number C-70-9000 
The toxesm numbers of ebe i n ^ a U T e didci arc 
created by adding threctfiglt random numbert to 
base nneober Tbe base Bomber b created by 
(Qaeardhsg the last three digits of the badt dated 
>,,mhcT and rounding So the mt loweat thotaaod 
(le-. C-70-9000) Select from Table l\ v,hlch 
f^ovWes sccfucnoal groups of ra a doca numbers, 
ebe mimber of three-digit oohs req uir ed d provide 
fcr tte daily nred u e gaiJ e e djdes In our ex 
ainple. the atcefin mirubeis of tbe ten addidortal 
east* lor lesic w ihereSwe, b e m ta c C-70-9T11 
C-70-9S77 0-70-93*5, C-70-90B2, C-70-9733 
G-7a«S3 C-7t>«18, C-7O-90&+ 0-70-9739 and 
finally C-70-9713 The oext three-digit nomher In 
ibe taWf, 6\0i, is the first nuiEhcr to be vised on 
(he faCenring day 

At dse tune of review of the s el e tir d dsdes, the 
resitaer should bsm vaHabl e m him aH tbe 
fiCTwfrapUc a»l cfinkal inlonsiawn cngioaQy 
gvaila^ on the regefatnon, but ibcnild ham do 
kBowiedge cf the oiglaal report Tbe r u vi e w tir * 
report dsould be xTim and dn»-uinei\>w i |o the 
MK fcemat aa b oamajy la tbe la b etaiorv n 
Um a detailed axsparisoe ef thebida] and of the 
lertewrd report caa be pcHorteed 

DneaMo^ 

Each laboratory utilirfng hs taan sonsdes may 
lOoddy the scale or tuninf of this selection methsd 
tor rtvVw dJdes Foe convenience, tbe fhitiTatioa 
given is baaed on Ubontory volnme of 100 cases 


TaXub III Csayaoto •/ Tt*0 t m4 II 


This Uhf« cm abides data la Tabtos ( and U Cv coovetueoee td the aaer 


jir -tax.*. 

«i tallies kS> 


+ 

+ 

+ 

1 1 (10) 7 

1 (in 3 


* 3 C9| B 

3 (M» 3 



Z (10) 3 

^ (8) 3 

3) 1 (U) 10 

3 (9) a 

3 (ID) 9 


Tacui I\ BmJm \avam 
iestben.etWofwfrctlooofffareedi, 

••lhcU««***T«.cre tolWB«Ttar.eee.ri««mber,.rfdld«-lJ^r.rZ!!*^ 


aeresrioonoinbeTs of»JMes»*iecvd t»n 
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per ci*> or ippforlmatcl) 2a,000 per jtar 
The daily \-oluroc of tirt-dve ii pLumed lo yield an 
appimdraate a%Tnnjc of ten (10*7) nqrailvc and 
two (2^) non negad^’c ca«a for It h rre 

opnlzcd that the mechanic* dcacribed far the *clcc 
lion of the “negari\-c ihdcs" will Include a snull 
percentage of Don-nepathr dfde* m proportion to 
their Incidence In the laboratory nalerlal On the 
bail* of the data gl\m In the obvn-aifan. thb 
error would only amount to 2 per cent of the 10 
per cent and ii con5idcTcd InilqnIficanL 

Laboratoric* •creenlng more than 23 000 ca^n 
per year could mon ctravenlenUy incrca«c ilte 
number of caJci *cleetcd In proportion to ibdr 
vtJumc Smaller laboratoriei could dther «lc 
down In proponfan or could activate the method 
detcribed only on tboie date* on which they com 
plctc a block of 100 acceufora The method dc- 
rcribed pnrndei a practical tolutfon to tl»c prob- 
leraj poied by the rdecifan of cytology ca*c» for 
quality control review The admixture of ncqathT 
and ixKi-negatlvr material in a randorn ratio from 
a N-arUljlc prior time help* to p r mTnt Wa* of die 
rmiewrcf Bia* may be further prexrnted by pro* 
\’idlng the rmewer the pcnbeni demographic 
arxl dlnlcal Informadoa a^'niUble at ilw Initial 
acrrenlng and by writholding the original report 
uotil a icco n d i^tten buerpreaiion b re c or de d 
after the rex'irw 

C*Ti]uation of laboratory pcrtormance require* 
data meaaunsg the \-anabIlJry of performance of 
indl Hduab ar>d of the Uboratory SiatbdcaUy 
ilgnifloat diiTermec* ben een group* depend 
upon the nurncncal t-aloe of the quoueot dertxed 
from otMenrd ddTereoce* ben rm ifroup* dhided 
by amca*urcofihcrnndomerro or of •amWlio 
Without kooi ledge of thu denomirutor the error 
or \-ariabIIIty one caiutoC determine whether ob- 
terved difference* between indlndiiab or labora 
tone* have any *fgiii6cancr 


\ aluabie data can l< obtaloed froiB co mpa ia- 
tlw analysb of two mdeperxlently recorded eye- 
logic report*. At the Iciel of the bdhldaal caic, 
the rexaew and co mpj rfaon oSm an opportnmty 
of co i Tcttloo of cnor and rexinon of the rqiart far 
lietter •crvfcc to the paDcnl It abo pro ride* u 
Important edacadonal facia far idcntiBcatxn and 
JoJuooa of problem* b technique; m cntrrla, tad 
la termisofagy 

\ aerie* of mch report* would proxide itadmol 
Infarnutioa In ex-mluatlng bboralcry per to rroance 
depending on the complctcnca* of the detail of the 
report Analyii* could rexeal the labe negathe 
rate and othtr roearme* of xariabiUty not far 
the entire laboratory but far indlnduali. Indeed, 
a irlatrd qualiq control prociam with prondsa 
of an opportunity far each Individual to ktvc a* 
rex-iewer for hb own primary report* could y »cid 
Important data oo the dax to-day or random 
x-ariabllity of IndK-idualt. 

Sl-umxby 

1 \ method for r an dom »ciectk« of cyttiogy 

dWei for quality control renew eCisiDatt* 
perdJble bia* by the reviewer 
2. The method b detigned with fleafolUty » 

vlex 10 per cent of the initially negative and 

a majority of the noo-negidvr didc* In the 
cytology laboraiory 

BrauooaAFin 

I Clinical Labopaiory* Intprovement Vet of 1^ 
(CLIA) 

1 KkkWJ J A. Parfitt, J •od Sag T A coj 
puier prrgran) far cytoirpy record*. Acta Cyta- 
13: 7 2D lObO 

i- \V>d C I ty ceotrol mechanboi far 

cylcJ^^prograna EduonaJ ActaCyiol Si 407 
412. into 


riinrV- »nnfcrti li»ij •* Cjui^ 


T.1.1J »o.l 
rnmilU VAX- 


Vulvsir Cytology 

R. TotzMi KLD A. J Solmxiuj MX) and E. Hoove 


C^ioioipc KudWi of the tad Urtiwry ino- 

fTPE tor tSc prahiatloo tf the « iteToid hsOwu 
bive »dl-autiO>Sed pr»eoc*l cfiidc»l ▼»!« The 
t y KJ t u k ; ch*Bg« re&eei dther endo^ewta 
fiv'f] f-Kjwi -* dtuioff the menatnMl cyelc or 
cuyja uJy KlUDraercd honDCtna 

The cy»io«ic Kody of nnem akm frtnn the up¬ 
per (eolpocytoptai) has been the 

clatileal obtervaoora * This 

weteisquc n ferenUy a etepte d «s dnqJe re- 
UiUc, and ic«dve c^r^l umhud eriluatioo 
ofonir tan f im cdor Orsplte the prnmt vtUabtbty 
of morv pr et i t e qoaauatnw tncaiureinenu of ori- 
uarf and Uaod hompDcie W\ek, cyvfaRW mdm 
an stU cneTul end erssnanikai far Uk rapad aacaa- 
ortii of orarian actmry as »rfl aa far the aradr of 
hunspud prodvaetln pnfurct 

llormone-depoM^ra cruliaK vviaum stniUr 
to thovdnmhrd la (be vacua hat ahobmob- 
«T% rd tft the epttbeU<jni of th« vathntud bUdder 
(Bfi x yt uan ta) “ a* '►oD at n the 

imal, bonah tad naol OLKUMe. althoufb ihor 
other net Sat bm ihm ta be nauvr 
tar^ orfta* than ihr agtaa 
I the prewi ttud art hafo Pne-a m d iln 
t)pe of cTtotoo n anahrrd m order ■> eVa er g do e 
tti tnefulae)* tad teoaenuy as eoaipaml to the 
vapatl taear Ihts repon ckah s. tb the vulvo- 
eytenam. atorh n tbe toah ■<* of da desqaansurd 
ecQs churned bnn the Loaer aqoct of the labia 
nsaora The flm ob^n uoos oo cyrUe ehanara id 
T ufsar aadcta "ere repoeod by riC<jrrtB-Casa« 


M TT u. Ntj \1 -meet 
\aanalrfid uhtr ■nrari vere obeatned bum 
tea aofura hetsr aces r atm ' d beraTta 27 4 h 1 -12 
yran CX rt*s troup eight had normal ovulatory 
eyeWs. anradiOB to crmcomiun atody of aaiaal 
tafarv haul hoch trrnprrttnrr dura (BBT) and 
rrmcaf tmaus rhanaes, one paoetrt had tooee- 
phaae rvrk tndirrd the adniHU<trauon of ao 

oral knu anme rMfoeeu iQianeorol ) and the 
toiiBnmmilci W m that of paton b»b«B 
ovuUtaM « Bidured bt lo ml Tihr ia ektme 


(CktOikJ***) wbich b re p or te d to have an and 
e a n jtc c u^ JEect in antasal Hndlcs 

Tbe BDcart H0e taken t« » three tune* a meet 
ihroufttoUt ooo or tm ct*npi«e tDomnal cycles 
1 emchcatotaitqdessmr taken muh Ayre ipatolat 
both beta tbe upper lateral vacloal wall and frato 
itto btcntal aoriiee of the lahla minora (nytspbae) 
Tbe matertal obtained was ^trad tai the surface 
of clean (laa djde (minedlately died is ethanol 
ettur (I atal aained by the Harns-SjwiT tcch- 
olqia. The ceU poptdata*i mat evAiaicri be a 
otmDt c/100 cells m d ITcrent 6cUs A tool of IW 
vulvar o n ean and 101 vaginal tdxan uut prac 
cstod in faven tnenoTMal eycks, wlih an avesage 
of nine obtavatioos per eyde 

Rwun 

V utvar eyrnfagy cnuld em be n juj ' p b o fa^icaDy 
cl 0 dt>«u 0 bed fma va^tnal crtnlcify eaeqrt far the 
miaber cf ccQs fami m the vydrai Boear 
Tbe nafaen of s up er fka al eoanophtlK crili mere 
coaoied b both types of imrars Ctoaqo/bera of 
vaginal and vuSvai andi^bibe in di ce s are ikcns 
ta Fiaurrs I to 4 

As e xp e c ted, tbe peteeniage of miperficial 
roostopfalk cdls In the vuLvar scoear was at hs 
bghea valor near the entdauey day rascieq be 
eweeo S5 aivd 70 per cent, with naan of U 8 per 
ecu and mediin cf 90 per cent (±13 I) Those 
values mere paraOrl to, but d^htly lomrr than, the 
Anefasgs far the vaginal cytology wldefa showed a 
range of 13 to 73 pa erfit, m th a mean ah» of 
63 per crut and a median of 60 per cent (±10 4) 
In eane cy tl cs, tm ef which were 1 the same 
padrtu. the h%best per cent of superficial eodn- 
optabc celli b both types of anean o c c sa i ed oc 
tbe same c> >e day as shown b Fgurr I In tla 
ihrr tm cycles tbe cosmophihc peaks occurred 
In tm ccovc uu ve miearv as b ITgurr 2 

I the rnlvar smears, the lowest vahjcs fcv 
coebophnU mere fauad i the beauwhst and at 
ihreod cf the m e M U m l cycle with e m e uo s be 
fwero 2 and 23 per emt of superficial eosinophibc 
ceOi aj!d an ascrage of 12 2 prr eeni, vigbal cy 
tolcg) waseomparahle osriUanng be t wee n 1 and 
JOper mt whh an airrage of 120 per cent Tbe 


Inpm I rtbrr cf rtVwyWwrmcW 
W tawT J jrrtrri Rrm-acch trwtrtmr kfnlw^ 
Dmtoum. VtArrm ITim, N J 


*'(p*^-'hloro-V 2-dn±rTr>\w»w>l>planoTy^ M- 
cthylanmoe dihydrogws dwale Sopflird by Wifli^ 
S WfrrrJJ Cmpjny CineUinau, Oino 
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k.Lia\llC\ AND COjrCN 




p«- dj> or appro^imateh 25,000 cayr< per )-rar 
The dany xulume of twthr a planned to ) 7 eld an 
appnudnuje a^•e^^p^ of ten (10^) r>n;atl\-e ami 
two ('’‘^) non-negativT ca*c* for rt\-iew tl a rre 
ognlird that the nacchanlcs deacrfltrd for the telcc 
tkm of the nepatur dUrt'’ will lodude a amall 
percCDtape of non i>epati\T dldei In proportfon to 
their loddeocc in the laboratorj matcri^ On the 
baii< of the data gi\Tn tn the olwcn-auon, ihh 
error would on!) amount (o 2 per cent of die lO 
per cent and b comiderrd mfipnlfKant 

Laboratoriei Jorenttip more than 25 OOO ca<e* 
per ^•car could moit comwlentl) ItKTra« the 
number of cates adecied m proponion to their 
volaitie Smaller laboraiooes could either fcalc 
down in pflTponlon or could acti^nte tiic method 
dr'cribed only on those dales on whldi they com¬ 
plete a block of 100 accessions The method de- 
icrfbcd provides a practical adulion to the proh* 
lenu po^ed b) the selection of cytology cases for 
quality control rrt’lew The admfmue of nrpadve 
and non-nepaliiT maierial, in a nindora ratio from 
a variable prior time helps to prei-ent bias of the 
reviewer Bias may be funber prrvenced by pso- 
tidinc the reviewrr the piertinent deraoprapliic 
and clinical biformaifon a ’aHable ai (he inJiial 
screenlop and by vniholdmg the original rrpon 
until a scc ii n d wntien interpretaifoo b mo nJe tl 
after the miet 

Ettiluatton of labomton performance requires 
data measuring the \iriabflity of peri bnn anee of 
individuals and of the bltoraiory StatbticaUy 
sfarnificant di/Termces between groups depend 
upon the numcriral value of (he quotient derived 
(ham obsetved dilTcrmces between proup* di -bled 
by a measure of the random error or of i-ariabAlty 
Without knowledcc of thi deoomlnaior the error 
or variability one cannot determine w briber ob- 
lenc d dilTeicDce i between mdiiiduals or labors 
lories haro any significance 


\ aluable data can be obtained fnxn compsta- 
live analysis of two tndcpeodcntly rreorded erto- 
topic reports. At the leiri of the fajdrvkhuJ ca*, 
the review and nm^anson offers an oppamonr 
of c on verioo of error and revufoo of the repon fcr 
better s ei v i t T to the paoent. It also prenaies m 
important ediicntwnaJ focts for Idcnd^tkio sod 
solutam of problems in technique in c ri lem, sad 
in icrmiooloqy 

A series of such rrporu would provide Hanmcal 
Infonnatioa In evaluating laboratory peifonuacc 
depending on the complctenos of the detaff of (he 
report. Analysis could rescai the false negaove 
rate and othw ineasurcs of taxiabtfity not ooh- far 
the entire laborat or y but for IndividtEili. Indeed, 
a relaicd quality conool progisra with pitms** 
of an oppeirtUDhy far each iodn'idual to save is 
reviewer for his own primary rqjoru eoold yirid 
important data on the dai-to-dat or randiaii 
x-a^bliity of indh-iduals. 

SoorsRl 

I A method for random selenloo of cytoloyf 
shdei for quality ctmtnJ reitew eCmioatts 
pemJbie bus the reviewer 

2. The method Is designed with flrafoshiy »tt- 
xlew JO per cent of the Inioalli oegamr aad 
a majority of the oon-nepadir dHcs ta de 
eyiol^ Uberttory 

BittacnaAfirt 

I OloicaJ Lftboracory Irnprostmeot Aet of 1*^? 
(CUA) 

_ KhkJand J A„ FxTOn, J mnd T A c^ 
putw program for cytnloay records. Ada Cyici. 
I5i 7 

i. Wied, G L Qualitr eootrol meebanbm ^ 
cytolf^ pro g r a ms Ediinrul. Act* Cyt^l- 
412. inpA. 
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DAYOFCVaE 

■*. ."■ n ZT it 



*7 9 li ly li 17 If :i o is 17 19 



/ 

43*1 c 


9 7 9 rt t)afri9 2i23»tr» 

DAY OF crac 

Fio. I VtffruJ «nd Vulvv E«diiophflic Indjca> Pal(»i S 7] 16. 


Pv<*ii # 04 | 

DAY OF crrcLE 

9 7 > f> qfaiyi»?«ogrr»» 


« Vc»^ Cyloleigt 

—•Viwar Cjriofc^y 


34 



^ ctwnca 

4 euujMnoM 
Kom C-D 


3 7 f II 13 0I70H 13 iSirnii 


i' Jly 


* Y^f' '» ii’ a n IT a II h a a it 3i 

day of cycle 

Fia.2 VjicIn*l*J>dVuN»rEorfD(qjhaicJDct^ timt ^'WHt 
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(Q nJ ii m nJ) rismwd • cooccotntloo of *iperfid«l 
eoMoptlDc t oI t t cdl* that laufcd brt¥e«n 2D 
tad 70 per cent, uhhan faresular cur«e*KMlaUy 
dm&ar to the eafiiul qriofram. althmgh tbe 


pd a of saelxnal trophic effect did iwt corre- 
exactly (Flgi 3 uhI 9) 

The patient on tl ocd p hene dtntc thenpy 
•hovied a diflu lu cr eaK m the ii iim^»- r of mjpa 



Fb 7 Prc#Md««I PW: Va^wjal S«t«r t>,, 25 *710 (X »>. 
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TOZZINI tOBRERO AND HOOVTS 


1$/ JS \t J 


dff^ of Uk rornnrtiiJ c>Tlr \riilch had tl>e kmrtw the luirai phav:, prodocmg a Rxond fmnopbffic 
percmdiBe of codnophilic wperfjoal celli for both peak lower thaa the ovulauoo peak corrwpoDcfiif 
N'BBinaJ and viUx-ar tmearx coincided In lotn (o the (ccond curpe of einoBou during Lfie Iiisal 
c>-clen In lix c^cle* ll>erc wa» a moderate n*c in phaic ai ihoun m H BUf ex I and 2. 
the number of eojinophilic celli in the middle of Tbc patient under exogenow ettroeen efcd 



Fn 5. CVul ury Vaidnal Smear Day 13 T neni f TOtO (X240I 



Jaxr-Fei 1971 volvar cytoumt bl 

(QulacmJ) liMcd cceccntnrtkm of lopeificisl poistt of tthtItthI trophk: effect dud not corre- 
coifacifJliflic vu^ru' ccQj tfat ranfed bet^eu 20 ^Mod eu:i)y (Flgt. 3 tad 9) 
tod 70 per cent, with tn hTr^\dtf curre cmnritDy The pttim oe clocEf phene dtrttc therapy 
ubUt tn the rtflotl cT tJ gr m . althoogh tl» ihomd a dight taowe hi (he iwmbcr of iuper 



Tm 7 Ptnr««4tbiid PW Vntnal Stwrr a, fttknt iTm (X2«) 



7123 (>C240j 
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TOZZWl SOBRtRO AXD HOOVTJ 


in ]5 \i 1 



fKsaJ wirwphJUc crlli durlrw Uw da>i on medica¬ 
tion. \ alue* decreaJcd in the njUiequent three 
upeameiu to 1 5 per cent. I per cent, and 3 per 
rent f r»peetive4> (Fn: 4) TV colpoeyioprani 
ihchsed a similar ptcnire 

OmliUJrrf 

Bolli N’aginal and >'Ulv-ar c) tologiei had identical 
charoclcrlttici During the fimfle period or under 
ibc dTect of esowtrn, the smeari appeared dear 
aod clean »vith dead) oirtlined nell leparafed 
cdli piTJeniinfi Utile debrii and fin Ieukoc>lea 
(Flp 5 and 6) 

During the propwtatlonal phase of each 
(beddme v,ai abundant, uith clusters of crUs pre- 
dommanil) of the Intenoedbic shoeing ir 
regularity and folding of the ceUulai edges, mocm. 
and sometimes bacteria and many leukoc les 
{Figi, 7 and 8) 

DisawoN 

The snidtes of nine memtrual c^tIcs in eight 
cnnUaior, vmmen, plu* the cytologic iiud> In a 
pollcnt under the influence of a long acting estro¬ 
gen, and in another patient after the ad mmlstm 
tkm of cioinlpbene otraie, revraied n ckwr parallel 
bet>^cen N-aginal and s-ultar c^-xology Both epl- 
ibdla reacicd Identically with qoaniltathr and 
quaUtatii-c change*. Dimng the frctfle period, the 
irteataer of eocnophJIlc ceUi n-as rflghU) km w 
in the 'id ocylogram, but in ihii short serle* the 
difference hbj not dgnlftcant 


Aftordinc to ibtte hndiagt, \idvar 0101057 
•eeoti to be « ipeeifie and senduee a method ts 
t-agfasaJ O iolog> hr the qiialitathr mid> of her 
monal chantrt la the merntrual c^'de or for e^'9l 
uatlon of the effect of adnhiistrTed sCTual bor 
monet. It ma> also be useful in the e\'%luacioQ and 
nunagetnent of ihieaicrird pregnancies A ttudf 
of \-uh-ar c> ink>g> m^ht be pr eferable 10 %-agiaal 
c>-t£>fcjg> In cases of Wrglmty v’aginal infirctioo, 
tiigloal UerdJnp and, of course \-agiiial ap l sda, 
In some Jnstancei, It ought be preferable in cav* 
of enciocrine tumors in children. 

\ uliv smears can be taken dall> to ihe piaiieBi 
herself with greater ease, Jess rcsittuice, and more 
reliabOit} than thoae taken from the upper N’agina. 
The mierprrtauon of the ■uh'ar smear is !«» 
Ukdy to be affected the use of ■aginaJ Jellies or 
creams or oro other topical contmeeptire. \ ubor 
cytology pnmdes furthw e\idcnce of the scraltiTit^ 
ith HliJirii the mucofil epiihcUa react to dlght 
sex homxaial changes 

Stntv«Y 

Ten ic-ocnen were studied throughout a men 
strual c}'cle simultaneouih b) vulvar and cagioal 
etiology Cjght of Uiem had oonnal crvulatorj 
menstrual c)‘cfes one patient r etenTd a locg 
acting cstmgcii nfiich suppresnl ovulation and 
the tenth vrai studied In a c>-clc under domlpbrne 
dtniic In all ten patients, the qitalltathe and 
quantitad "c c^tIIc x’arlaotjni of both vaginal and 
liih'ar smears foBoniTd the same palierm The re- 


jfM Fh mi 
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tUbilhy of tbo TuIrocywgiMi u m fade* of 
c>rvl*n «cd*ii 7 ud abofa Hi*J 7 fa f tbe eifactxf 
emfCQou* tot KCToicb oo Uaiumit-aeiaitNe nul- 
b ecaUMhrd ud b* ponibfa cffntol Intfl- 


RxruLCMai 

1 ASn. L nd Sdnefa tx , VI. K, Valcr det oralto- 

Krasi tmA U cicotoKU vaftoaL Rc\hu 
Cndc^ OtMctricK 7 Otnctfiafta t»t l»- 
197 1961 

2 AHot, L The e«ns c fei e lo the imcv Ann 

J Ant»i 131 571 1921 
5 Mkndr 1 1. ^ de, hhcrr E Kod Hanman. 
C. O. A t o tiyaiaih tccfay of (he Twgfaal 
near c^la e^ (be rheu tnooVer aod ibe 
h i , i njn , Cmcrfbtfloni to ILa)br 7 <fqn 
•efte Icadtafc c( 31 1 S, IM5. 

3 that, K VtadlfieadaDci peribb- 

CM dd teiOamiD nrbwno «d rdm . 'V MJ cam d 


de o»nJtrWn, tci nan a XtMka (Eucmb Ab^ 
t) U2 555. 1»U 

5 Roa, L O. Datndc Cftole^ cud lo Hfaft- 
pafuiafie h —q t la lt ridp hW, J &. UpfiBv- 
cot Cairp*i«r 1961 

« Lenma. L J rjnariln cottrpMtm tom 
evtcaffas vagaalo 7 d ledlanta orfaario 
a Ojm Afaal lli 7X1 19S1 
LJ Un di lV. t ri i M id* lai proerfanb 


S, Lcoocni L. J C o ntparmdK acd naiitdesl 
.jeodf U ra^ad and wfajry nfixocDt ataar 
J ain. Eaiccr U If5-27C 1953. 
a. Lftaetenl, L. J ual Sofllerl, J J Urfaarf nb- 
■ant cTtcncr fa eadocniKiact:*< prtcdce. 
The EodocriDe Society 590i Mettfag New 
Ycth, 1937 psfc 86 . (Alat.) 

10 L. J E3 CUpoebc^raena. Edfarlal 
VtMlca Pinamcricana CBomca Afan) 1961 p. 
IZ7 isa 

It Papaalcdaoa. O N and Sbcar E. Aciioa of 
orarlao fatUck bc aame In oraffao faaf 
flc^tcy fa wodtes m fadntoJ by va^htal 
amn Prec. Sor Exp. Bad Vied. 52 585~ 
567 1955. 

11 Pafaalniaoa, O N Dfagnod* of peernancr by 

cy aima; crterU fa catfa e tc ilr cd ofac. Proc. 
80 c. Exp BU. Vied C 147-149. 1948 

13 !S a :rknl . L. V lorttfrulail Ictde^iebe deQa 

Va«ina dcUe I>QDae fa Rjpporto ecu Ic Varie 
Tm dd C3cfa Fnoiiauk ddl Ovak. RK 
ItaL Gfaec. « 544-556 1657 

14 RaVdr A E-, Wacbtd, E aad \Vled O Iter 

iTional evalnatfaQ cf patient t fa o t^ cytofafic 
iMujJciadA. Acta Uokn Intenatfaeal 
CoanCaacmli 266-265, 1950 
W Vffijuafii L. L la Dearaamadfo Cyd^tx 
de tVrtfdafajm dci vefa Urfaakei es nppert 
■*** fa Cyefa Vltrarad. Pirwe Vied Sit 735- 
70 IHS 

16. 7Mfa. D. ted Vlotittn, SL. A canpvbv of 
oral tod vtffaal rphVeiitl aixaei J f3in 
Eadocr li 14&-1&5. 1848. 
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Fellows and Members of The IntemaUonal Academy of 
Cytology as of January 1, 1971 


//o ormry Feltcnes 

PrtCT IL Bamh 

Rome 8, Bo\ 892 

TufKtn. Ariwna 837t0 

Ham Fmkrjfl BnUofcr 

1 I>epanmen( of Paiholo^y 

Rcr)al omen i Hcqpiul 

Melbourne N3 \7rtoria. Aininlla 

M emer lUikmhadi 

87 HttlhauicrSiraHe 

irOochen 9 (•ctmiay 

Ilji}a3atul Dmiiy 

H8 A^en□e tie Temteren 

BnrccUa, Defgfom 

C3ur)e> 1. CameroR 

Tbe llabaetnann Vledlcal College 

23 \crnh l5lh Street 

JTiJladcJpJ I* Pe»)n»)> ania 19102. 

Eiaenoti Day 

Xfedequip Corporation 

1D3 Touh) A ertue 

Pa l.RMge IlUndt 60068 

llabert de ^t^aitolUe 

Jkfitemttf fldpliit ^lUorQl 
Uoitenlii. de Ccne%e 
HU-CeTmc Stkiuvrlind 
C)nn C. Exlckioa 
Dquntaent of Pathology 
UnUenit) of TenwMcc 
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Crmt Ifdd 
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SOOoyUrlrh SKlimbod 
J ha R. McDonald 
Pathofog) InJlUute 
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Detroit, Michigan 48201 C5-A 
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kamTIlebuloro 1 37 1 
Toshlraa Ku Toi.>o 170 J p»n 
Crtwt N rrotll 
Un tcrdtlrt-Fra tenllimi. 
Kjberfeldga*»e 1 
8010 Gmz. \u\trU 
Sunley Way 

Queen Edrobeth Ilcapiial 
Sherrlff HUl Gateshead 
NCTicajtle-Upon T)i>e EojUmI UJL 

F Herat 

IdctI- C. dc ADende 
liu/aingo 882 
Oinfcrfa Argendna 


Taadlo Antofoe 
I l/ni cnJtdta-FrauenVliaD: 
5plu]ga«eS3 
llWinen Atm/fa 
J Emm Ayre 

6200 North Meat Miami Court 
Miami Florida 33130 VSA 
Cn ter F Bahr 
niophydo Branch 
Dr^nasent of Pathology 
Irroed Forces fnfl of Pathology 
\lashlngion,D a 20023 U^A. 
Friedrich DajardJ 
UnltmiiSis-lraucQlJInlV 
80)0 Cra/ Atufrla 
Robert AleraDder Barter 
Pathology Deportinem 
RIngEdH rd Mentcrial itoipltal 
Uagor Rcud 

Subiaro IVctirm ^ nralia 
Bcrhb M Beric 
< xnaccolpgfal JL ObsimlcaJ dl le 
8n mira Codcj 3* 

\o\i Sod \ ugtala b 

Memy Doanean 
*2 uedc Bretetjfl 
13 31 rarflle \T Ir^nce 
llaarrt-Wenter Boschann 
Freie Ho erdut Berlin 
Sfegbuigrr Stcaase 3 
I Berll 31 rcTTnan> 

Jo<c BmeUa-lJafla 

Dep* d Obueulda t Clnecotog la 

Lai emdad de 3lodrld 

3eiarquei83 

M dild 0. Spain 

Erkh Borghardt 

lletarder RolletJ IVeg 

8010 Orar Vufina 

Jorge Canpo«>Rey de Caatro 

r a liad de Mcdrina Morfologia 

L nJ Nadnnal M tor de Sa 31 rco* 

Apartado Postal 3492 

Lima Peru 

Torbjora O CwpenMo 
Instil I fot Cdl Reseairh 
Karel min Institute 
Stociholm 60, Sweden 
llllHafli 3L Oirtnophcrsaa 
Department of Pathology 
School f Medkine 
U I ertlt) of I,ouJ»sJl)e 
Lo IrslBc. Kennxi.) HOE. UA \ 
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IXp*m»fni o< C^ttiofy 

GtD«(I> OlMCrWA 
Cl tToMedVot»U« 

XlCTkii.D F Mexkii 
au4*U.CMU 
« HueS^ity 
m L>od III Franc* 
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Ro^tJ Frw Ho^Ol 
( ¥*> \»»Ro*d 
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II b*v n** D atim^ 
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Dffammt <y Pickolcfy 
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U Boo* \ miabctx. Onu y 
FmlrrVA Anhsr taaftry 

DrpjrtisnH ot Patlwilty 

S( Lla/) llo^taJ for WesKn 
WTu onb FwV 
1kUc>clic<arr IS Cs%Ux«d. L R 
Leak laloMi Lrtll 
Drpanxmi eF F thola|(\ 
llad.>aah Unhal Vhwd 
lb« IIHSTV Lartrrvn 
Jrrs'sksn Is^ 
llmpbrn Z- £>i-U*s4 
PrfMmom at Faihoicp 
B( OT+T Ihxpul 

BorrI Uaaodiavtu OlSn LAS 
Lama Carlo* Ul^ari Lotrsaa 
nrparunm oa Ur Faiokyru 
Imuai Lednnnnatofia 
llo^ual Fno* oo 
RorDca \ m. Arycim uta 
T«n(m Laabafcm 
C lok^pria bhonienrt 
F olcf(rAa maira tortro 
RarolifrsLa S|uiha* 

S 1*1 Dl SUaUote X 9 rdcD 
Jaatt CrUalsth VeCrr^ 

De^* cF C)U*Uino and ( mroiofT 

t m rr^r* r< Sbrrdir* 

Abmlirr Votimd I k 
lam II M I 

TVp* ef OtAUinn md ( nr k f4 >m 
'' 'Irdrcil Colkjfe 
Acta Iraiu 
Crur* MaHeal 
Isu (o ralotocLaCrrmak 
\uVF,UC9*o II 
WI5I BoiTtna. tuiK 
rmuoda Matkad* Marrii 
IN n IH UT». 1-b \|M tail 
fooo \lrp Rjat rtatrcUSal Braal 
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CspctOto Moracri 

l>ra o( Ofwcirki »nd CjiKrtJogy 
Lm min of Nipln 
16S( AixJrca ikUc Dam« 

FOIM N«plc», July 
T*riq Murad 
rvparmtfflt of Fathology 
Ohk> Sill Loi mltj 
110 W Tenth \\cntie 
CoIamtHK, Obh 43210 VJA. 

Ilont Naa}e^ 

/ylnJoplM+Mn Labor 
Lai e^i3t FraamUltiJL 
LudHii( Rch ^r H 
liOOO Frankfurt/Main Germany 
AUn Beh Poan Nr 
D epartment o( ratbotoRy 
Ca*r Weitcm Reacoe Urdtcnlty 
dev larxl Obki+1106. UAA. 

C«rk» SumU-Maixuw 
Vicicu liaUana Oflctrica e 
rtncrotogla 
Otpedjle Cl Ik 
FkKcn/itola Italy 
MarreM Pdaff* 

\ idt ar*" (r3 

Pueno* Mret, Aftfentiru 
ABdree-Marte-Tbema PeOer 
Laboratolre de QtoJngfe 
I ni enitc de Lfeje 
Quai \an fleneden.! 

Liege 

Julia Marla PeraogUa 

herbal ±W5 SE 

BueruH Alre\ Argenriru 

Joho Pklren 

Ron»dl Pari Mnoonal Injdmie 

(VW Elm Street 

Duflalo, New ^ori I-I2Q3 UAA 

Dcmanl Pkmcm 

1 rxK da Dr Schmitt 

51 \30cy Frarrce 

Rodrigo B. pTvdo 

Prtnkkoda "602 

Santiago. Odk 

Joao CarlM Prolla 

Department ol Medldoe 

Lnl enitr of CWcago 

OW Ea« 49ih Street 

dkago, 1 IIIfwi*60637 L-SA 

Sreci* Raloer 

Goce Ddrrra 68 

Ljubljana. kMpotnla 

Sk*el Reich boru-KJenomid 

Aricigt 

Chki Ncrrway 

Frauco O. Rilke 

Ala Plinio.55 

20129 Mflarw. Italy 


^larla AJke Rodrfgocs 
Cr loloirT IMr Itka 
Suui lloapJtal of RalthDore. Inc. 
BelrnJere \\enueat CreeBjpifng 
aaUlmore Maryland •! 13 VSJL 
tl i Rager 

Norwegian Radium Hoaplal 
Odo 3 Norway 
Tbotnat Jnrpti Ryan 
fnttliuic of Qlnical Pathokcy 
Po« O/Twe Bor 108 

Lirkombc. NewSotub Maki. \uuraHa 
NutI SagUoglu 
Dept of C lopathology 
\QLara Uni miry 
llacettepe McdkaJ Center 
\nLara Turkey 
Mohamed BaywamJ S irnaw r 
Dept, of Obuetrlca and Gynecology 
I fulry of ilcdklne 
\in Sbami L nl enln 
tbbaaieh Cblro Egrpt (/AJL 
Cor Ifo Sami 

Cllnlea Ounrica Ginecologka 

OrpedakOrik 

PUtn dd Dnomo n ® 

33100 SJrna Iul\ 

Ma^reld E. Smo 
Rd. 2. Bert 303 

rkei MiD«. PeunnlvanU I93L, 

Indmi L. C Schmidt 
OtMieirka nd C ueenJogr 
Xradem <da ZkLrabalt Dijk/igt 
Or MoJmterpkin fO 
Rotterdam Nrtbetland* 

A e! Lai>BeTtiJ S tlmm er 
Odew b e rga ygOD 16 
ter 30 Obrero Sitrden 
Muriel June SewLunorc 
tkn -lOT) 

Station D 

HamUion Ontario. Canada 
Otarka P Schufan 
Depc of SurgKal Paiboh3g> 

L.5C I SC Medical Center 
l-W N State 

L<n K gclet. CalifomU 90033 ISA. 
(3>eng Slew Seah 
C lot^ Department 
Kandang Rerbaa Hoapltal 
Singapore 8 Singapwe 
Irae fierci Haowen 
Oder Citr Hoaplt FL'Uct I S kebui 
0*J 1 Noaway 
Chlgaidtnt Sblda 
Iw Dept of Sorgerv 
lunierrdo L*bI Sciu of Meilklne 
J J llocgo B rU.yo4.a 
TcAyo 113 J pan 
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\Mkaal CnctT LntJtvt 
Urs)«XTO< FabSe llralA 
tuna VI IU«d 
lufLoL. Tkilkad 
}«faa Itnodh 

kJn. C)iekiflAi Liboaiorlct 

Re(kBijaUiir«t 

Ml C I Inln^i, t«cdcQ 

LtbonarT tH^^noak fert kt 
C t Bona S(jTt( 

Pcm 0*ti Soi B7B 

tTtbwJ 1 7nl3T«l 

nct[7 tf m 

1.1 InmAU ItoU tL 

^lluTTTm, bod 

KiMUtB 

>\ KhcobaigMK 5 

A inDAVbB.ABtTU 
'XbI;* IMxMnc 
□oijiiaAl IftCMot 
\™oTTrx.< 
l-tvMjni. TDfCBUrli 


TbrnteVakrl 
DcpC irf Mc»pb«fcif7 
FMiidide dc Mcdidn 
Unhtfilcr ol 3*0 PtDlo 
Rib«t»o Pmo. S P Bmn 
Brm MacMihoB VTMhsn 
1 GlMDUcc Rd. 

Rocuth 

VictorU 9050, Aitrilii 
ObIm Dontbf WMm 
UrpamBCM wi fatbo4af> 

Wifi( Edmd MouuUl Hoiplul 

SabUKD SDCR 

Pmb. W A,. AnunliB 

^VoDier MssftB 
rot J F ^mficdy 

F«rh S«T Uictie LuTtnbouTf 

CctyU Wkkaf* 
thu «n>iy ot Lndra 

P f[ I ]) iVBBtnui 

ttUai NcthaUfidi 
TlKtAA.VrBith 
It. rw dc h Put 

IUMae.rnecc 


EDITORIAL NOTICE 

Vuiotnaied CMolojy i S^-ntpoamm by cocrcipoodcpcc. U n open SN-mpoBum 
»ciciitiiu known to work In thlssm or ha> ng nlemt and pUm to ttody a taert 
a uxnaird o ttiotiy ha> hern invHird Abo, the adendSe communlt> t Urgr U 
im-ricd tomibmn ihctr writicn nmunrouat any time Since ibr pubbcatian rtf'im-i led 
reiuiiki nd emunnu will rooilmir t bait mrrihe next year ihrrc b no deadline 
or axh rammenu on already pqbtnhed material and maierbi appearing In future 
ba»ead trt Cyta/ejffa 
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NEWS FROM SOCIETIES OF CYTOLOGY 


The European Federation of Cytology Soaeties 


President 
Past President 
President Elect 
Secremr) General 
Mccungs Secretar) 
Treasurer 
Treasurer 
Gc neralsc k re ta n a t 


Dr Enca Wachtcl, Loodoo 
Dr Jao Zidoxiln Praha 
Dr Gabor Sass\ Dobraj Budapest 
Dr jacquesjenn) Zflnch 
Dr O A \ Husain Londoo- 
Dr Paul Lopes-Cardoro, Leklen, 
Dr Werner Eben Jena 
Dr Jacques Jenm 
Plattenstmssc 51 Ch-B032 Zflnch 


Asoaaaon Mexicana de Citologia Exfohativa 

The ETth national congrcsi of Asocsaa6n Mcxlcana de Citologfa Exf is going 
to be held at Zacatecas, Zac, \I«ftlco from October 31 to \o\'einbrt' 2 1971 
For further dctaib urite to 

AsocucioN Me^icaxa de Crroi-oow ExFOU-^-mA 
A\ Nifies Heroes c I5l 
\f<5xtco 7 D F 


Soaedade LaUno-amencana de Citolog) 


PRESIDENT 
DuUT Castixuxr 
\\ N S Cepaeabana 1072 707 
Rio dc Janciro-GB-Brasil 

\TCC PRESIDENT 

Heaa Coroona De Hi'RiifJL\ 

Honduras 

SEGRETAR5 
Nmo XlARcavDEs Foxseca 
Instituio dc Gineeologia da 
Unncrsidadc Federal do Rio 
dc Janeiro. 

Rua Monrono Fflho, 90 
n, o-GB-Brasil 


TREASL/RER 
Merges Pwto CirtiiA 
Rua Paeifico doi Santos, b3 103 
Reede IVmambuco-Brasil 

\OTERS 
Patricia Aio.vso 
M^ico 

GaRCEA GtEJUASN 
fVru 

Leo Le-ncsom 
Argentina 


Ztxav Go-nzalts 
Paraguai 

be Soc^ty hcadqubnrr. tn.nrfcn,rd .o R.o dr J.neu^ .- located 

Irmmtt of .he MedKMO aod Sor^rn Vhool of Rio dc J.neu,.. 
room doivitcd Iq Profenor Jo-p- * Rwodc 


Jm, FA mi 
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TV 4Ui Latin American Congio* ot Cytology win taJte place on Jnly 1973 in 
Rio dc Jaoclm. 

Fm o^trwmtM, pUta cmltct 
Dra. Dolce Caitcllar 
A N S Copacahana, 107^/707 
Rk> de JaDciro-GB-Brain 

Soacdad Latmoamencana de Citologia 
Ejeraao 1966—1970 

Mcmona 

I Ccankaxk Dirctliyx. 

La Anrablea rcalizada cn Lana. Pen!, durante d 11 Congrcao Lauooamericano 
de Qioiogla CVt^tanfare, 1966) raofvid qur la Ccnuridn Dimrtiva dc la Soctcdad 
qucdara eomdtulda cn U tigtucnie forma 

Preridemtc Dr G lUmno foxano (Ai^emlna) 

Vkrprcikicntc Dra Marla Rival Rea (Veatcaoda) 

Se er etario Dr Lro Lenooiu (Aftenana) 

Toorero Dr Emeno H Bartaaenru (Argentina) 

Vocalo Dra. Blanca Good 0>16 dco) 

Dr Naio Marcoodca Fotacca (Bmi)) 

Dade entorun lea mmobro arfenoiMB we mmjoett cn 5S opernuudada, 
cnsultando perridKamence por «HT>«pr. yrWM»4j, ^ loa miembra de finad, 
Xilxico y Vcneroela asbre devoara BMintoi reUcKmadoa con la marcha dc la 
Sodedad la redaceUD de etanrtca. U prepanadri dd III Congrtao, ctr 
1 a Coerdridn Da>ctKa reakrd fu pnmer a reurudn pknaria en Rio de Janeiro, 
Bnaa, cn XUyo d 1968 
2 Reunion E traordinaru 

En la dudad dc Rio de Jandio. Braiil. doa dlas a tea de La Inaugnrandn del 
111 Congmo 1 UTfiactooal de Citologia (Mayo, 1960) la Socirdad rralitd 
“na mmi6ci extraordmana con I fin de dlacutiT lemaa y pcoblcniaa coruidcradoi 
mtoom de interna para loa dtdlogoa d Amtfnca Latina Se piwefbd esta 
‘’l^Jrnmtdad para eairechar fnculoa. rroow ntiguaa aminadea y crear nuevaa, 
at maroo tictnpo que le ntabteo6 o interraunbio d opuitonet reladonadaa coo 
*nfceraaei6n cvmd&ra y problemaade la Sortedad 
Ll proerama omtlSco ae rumplid m la ugnteni ferma 
\icn« 17 d Ma> d 1966 

9 30 a 11 30 ha Meta rrdonda Tcma a un nt&kma? 

17 00 19 30 h» Meta rrdonda Tema L bk»et6n d 1 Laboratom de 

Citodttgnfiauco en on MoapiUJ General 
20 00 I 30 ha Serido de nrgoejoa 

22 00 ha Craa d e maradrria 

Fuemo reUicro Lu D«-iw*a Julaeta Caldrrdn d Lacuna ) Blanca Coodc 
(30^ de \t*lcn) Inirnaod iMroeiatirdondaakaDocnorriErocftoBrrna*- 
Ricardo Col lla« M rc« IVluffo> G«u^o A Schtdmda ut, d Argenuna, 
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Dulcx Caitellar NHo Pereira Lta, Maria das Mercedes Pontes Pjihn.i y VIctoc 
Valcn, dc Brasil Hena Cardona dc Herrera, de Honduras, Patricia Alonso v 
Josefina Parra, de Mixlco, Juan Garda Glcimann, de Peru ) Maria Run Ro*, 
dc Vcncrucla 

3 EstatutcB De La Socicdad 

La rcciacodn dc lot cstatutos »e fundaincnt6 cn las ideas y cooccptoi expocstos 
per dii'crsos dclcgadca j/o mlcmbros dc la Socicdad y cn las respuestas a las 
consultas fonnuladas a loi ex prcsidcntcs dc la Sodedad Latuioamcricana v a 
loi prcsidcntci dc las Sodedades Nacwnalcs cn Argentina Brasil y MAoco, 
Teniendo cn cuenta las dUcrentes opimoncs recogklas, la Coraisi6n Dircctna 
clabor6 unot cstatutos ^ conuderd la conxTnicncia de ponerios cn \Tgenaa cn 
forma provisona hasta tu aprobacidn definiehn por la Asamblea Extraordrnaria 
que tendrA lugar cn Mar del Plata (11 dc octubre de 1970) durante d III Coo- 
giTSO de la Socicdad 

El antcprojrcto dc loi cstatutos fuc emnado para su rc\Tsaci6n comcmanos > 
cnmicndai a la ires socicdadcs nadooalcs. Las dn-ertas modlficanoocs propucstas 
a iTielta dc cerreo tc aceptaron c mcorporaron 

4 Contcriptaon De Soaoi. 

La CombWn Duxctiva sc aboc6 dc Inmediato a la consenpeaSn dc nucios 
lodos, con cl objeto dc crumpUr con Us finalidades dc U Socicdad que son 
propender al intcrcamblo aendfico entre medicos dt6logos dc Aminca Launa, 
al mUmo tianpo que estimular U um6o y la mniua cooperaoi3n entre Us Soo 
edades Nacionales de devenos paises. 

Para lograHo se lnvnt6 a soUdtar su logrcso a ks nuembros de Us sociedades 
nacionales, y cn lot palses cn lot cuales no existe todada una sooedad nadoiul 
dc aiologia, a lot medicos aidkigos que acrcdltaran ru idoondad (sc procedid 
de acuerdo con lo estipulado cn lot cstatutos provaorios) 

5 Actualiradon Del ITcbcro 

Sc actualiib el fichcro de U socicdad Hasta U fecha U sodedad nene 95 mi 
ernbrot 


Tlmlare* 

Argentina 

38 


Brasil 

6 


Costa Rica 

1 


Honduras 

1 


Mduco 

12 


Paraguay 

1 


Peni 

2 


Venezuela 

1 

Adherentes 

Argentina 

23 


Mduco 

3 

Citotccii6logos 

Argentina 

2 


Colombia 

1 


Costa Rjca 

1 


Mexico 

1 

Total 


95 

Por palses 

Argentina 

65 


Brasil 

6 


Colombia 

I 
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C(»u Rka 2 

HoDduru 1 

M^dco 16 

Parafuay 1 

IVni 2 

Veoctoela 1 

Total 9o 

6 Tcrccr Confmo Laiinoamencaoo De Gtokigia 

Dc «ijcrdo con lo dbpuesto por la AMmblca (lima, Pmi, Novicinbrt dc 1966) 
03rTc>pondl6 a la Cocmd&n Dorctlva orgaoliar cl 111 Coogrcao Latmoamcncaao. 

T-»« tarcu dc cirganizacl6n ac mioaroQ con la confeccl6n dc un cuctdoDario 
qoc toe ramndo a ka a-prendentea de la Soordad a loa p mkk ntta dc Us 
axlcdadcs Dsoonalea dc atologla y a un gnipo d m^dteoi at^fogca dc rcconoodo 
p ' adjjiu . £n dicbo ctteidcaario sc Hilcicaba opmhSn ttspeno loa icmas a trata 
y a las cararterftucai que deberU tmprinuisc a U rmntdD Bandoa m la bdorma 
rl6n aciramUda sc dcsignd una Subcommdn dc Proframa CicndSco, la cual, 
bays U prcddcDcU dd Doctor Ernesio H Bcmasccni, asurmd la rtspomabllidad 
dc elabanr d dguientc programa, eo cl que k taduym 

1 Dot coofercodai ma^koalet Dr Edoaido !>; Roberas Ultratcsructufa 
y Faeid6n de la dnaptts” y Doctor RodoUo Sammanioo Epucfaca utmnoa 
andotiJot en U red jn oacalt y cn U atanda*' 

2 Skte pBodes Ocologla OtoecoUKica Oocsldgtca 

Nuetta Hortxootes » CitolofU Exfobatn 
Gudogia Otnccold^ica Harnvnal 
Gidogta del Pokndn 
CJcologli del Tubo Dlgouvo 
Otologla dd Tobo Dnnarto 
CatBftro dc U PobUetdo 

Sc irrvnd a acniaar cn cabdad dc preddentes, coordlnadorca y panclinas a dls- 
tUqtadcB npmalatas dc Argentina Bracl, Hooduraa, Mfadco, Peru, Uruguay 

y NcdoocU 

3 Nuc%c saum dcdxadai a contuoicacioocs lilxcs Flguran ^ trahajot 
dectScca 

4 Eapa*)Cf6a dcntlSca Sc ban anotado 12 apcaiiorrs. 

El CongroD tendrl higar cn lot iegantes talones del Hixel Oiateau Frorucoac 
de U radad dc Mar dd Flaca, Bucoot Airet, Argendna. enirt d 10 y d l3 dc 
Octabre dc 1970 Eaia dodad ha tklo drgida tede dd co ng reso cn virtud de n 
bdleia turirtica > d adcrutdo ambrntc dc Uanqiilbdad que o&ecc para un coo- 
grrso aendgra 

D Doctor Bernardo A Moomay aerptd presldlr la Cooundn Honorana dd 
^^'®grc»Q, cn d qoc fignran como Tce-prewdcncri lot Doctores Jultcta Caldcrdn 
dc Ijjuna, jerge Campot Rcy de Cattro, CSadct do Amaral Fn i c ua , Rkardo 
CdiHai, Dolce Candlar y Patrina Alonso, y como ocaks ka Doctores Juan 
Ahtanada, I H dc AOende. Da tr CaJandra, Carlo* Calatroni Rafil 
Che\-aricT Humbmo DWilu, Qnjlknnodl PaoU, Ckkaldo Egula. Pedro rrgucroa 
Migocl A. CkjAI, Juan Ledn, Raurd B Mon, Jua P Picena, EHva! 
Rdjcrto M Hmo y Roddfb Sanmartlao 
— roftttiinycTwi subecntiDoiKS Fucron un lado* nicgrarlai un jrupo de 
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mfdicoj at6logcw, quicnc* irabajaron acin-arocotc, wcndo h actuaadn d« cBoj 
dc grandisjino \'alor 

Pratdcn laj lubcomBiooci 
Dr Emcjfo H Bcmascont Programa Ocntffico 
Dr Leo J Lencionl Secrctaria General 
Dr Maria Mercedes Ganiboni Saloncs dc Confcrcncui 
Dr Francisco Laphiiz Flores Expoaiadn Cicnilfica > 

Expcma6D Coojcrcial 

Dr Ricardo D CoIQias Reccpcldn y Traslados 
Dr Gima%'o A. SchickcDdanu Finanjas 
Dr Emaio H BonofigUo Prema ^ Propaganda 
Dr Jorge Bouaai fTestas) Agasajot 

Sra Beatru S dc CoUUas Agaiajo a Danias AcompaJlantcs, 

El numero dc mscnpcioncs regisiradas hasta cl morocoto dc rcdactar esta 
memona Indies el creaentc inicr**! por ota cspccialldad. 

Dcbcnioj destaenr cl hccho qoc la Soclcdad Argentina dc Citologia ha ten>do 
el umpiiicogcito wltdano dc pojtcrgar la rcalizacnSn del Simpojtodc la toaedad, 
corrcipondicnie al afio 1969 para haccrio coinndir con cl Coogreso Laimo- 
nniencano Eiia adbcit6n > cl csplntu dc coUbcracidn dcmoitrado inctecc 
nuatro agardccimiento 

Durante ette perfodo han side mti> rordtaln > latttlartQnas las rclactona 
mantcnidas con Its aocicdtdes nactonalcs Soctedad ATgentma de Otologit, 
SocJedad BrwUcira dc Otologia > Asociac»6n Mcxicana dc Cjtologla Hubo on 
permanente intcrcambio dc corretpondcncia coo ntotn-o de consultas, opmlotw, 
inrocmtciono, etc 

La Socledad ucdc ni rcprcscntanie (editor) ante ACTA C^TOLOGICA 
la Doctora Julfeta CaJdcrdn Laguna ACTA C^TOLCXJICA, poc conoia dc ni 
editor Dr George L. \\ icd te ba coupado de anunctar cl co ngicjo en las piginas 
de la rc>'iita 

La Acadcnila IntemacKmal de Ciiologia su preedente Dr Jorge Canipo* 
Re> dc Castro, v su secrctano. Dr Emmeoch %t>n Htam, otorgaron el autptoo 
dc la Academia al Congreso de \Iar del Pbia 
7 Cuota Social. 

Sc insum>*d una cooia social igual a dici ddlarcs anualci. 

8. Sc impnmieron dipkimai que fucron emtados a los mtembros de la Soewdad 
9 Premio 

Sc institut'd cl Premio “Tercer Congreso Laimoamencano dc Ciiologla 
al xnqof irabajo prescniado en las Senooe* dc Commumcaciones Librcs 

La CD lalicnte al cnircgar la S L.A C a la cosnaidn entrante, desea barer 
publico *u agradccimicnto a todos aqucllos que en una forma o en otra han 
contnbufdo aJ doarrollo de la inwna Al mamo oempo, laJuda con especial 
afecto a icB jdx-eoes, esperania de maAana, que k uncian en estas danplinai de 
trabajo Esia buena lucha no ha tcrminado, porque lodaila no podemos poner 
pumo final al f«TTudablc descubnmiento dc PapatucoUou. Escunos oblfgados 
a contribuir con nucstro trabajo > con lodai nuesiras foerxai cook, o en i-erdad 
foifrainos a lograrlo. 

Dr LcoJ Lencioni 
Secrctano 

BuciM Ann. 10 dc SctraibiT dc ISTO 


Dr GuIUenno Teraano 
Presidcntc 
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Sociedad Argentina de Gitologia 
(Argenttnian Soattji of Cytologf) 

Ed la dudad dc NUr dd Plata two higar deadc cl 10 al 13 dc Octobre d IV 
Simpofto de la Soededad Ar^eonna dc Cittdagia coq la presdenoa dd Doctor 
Ricardo D CdUUat. 

Li ComWdn DiredRa hao colnadlr la focha del Sutipoao con cU HI CoofTrao 
de la Sociedad LauooamrrKaDa dc Qtologfa, como c o op er a cidn al ^lo dd 
ml*ma 

The IV Sy upowum of the Soaedad Ar^ouna dc dtoiogla was bdd In the 
dry Mar del Plata from the lOth to the 13th d October 1970 under the chair 
marahip erf Doctor Rjcardo D 

The Executn e Cominlttce of the Sodciy cddjrated their meeuns oo ihU date 
a*an aa erf cooperation to the njcceaa of the III Coograi of the Sociedad Latmoa- 
inrncana dc Citolof^ 


Bntuh Soaety of Clinical Cytology 

The Beat Annual Mwtiag erf the Britab Society for Qiiucil Cyioiogy will tale 
00 23rd September 1971 at the htiddloex Hopital Medjcal School, 
Mordmer Street, Looden, \V I 

The pro^mme hai tax been find, but will bdude ■rieniiEr demonsn- 
and pnffered paper* the morrunf od a ryispcBure on Eodometrul 
Pathology and f^-mporfuen on Colpoacopy araj a aeinmaT cn problon can in 
*hc afimiooo The race ring will be followed by the Annual Duioer t the Zoo 
(do foenmena, pVtaaef) 

lo kw of ihe Fourth latemational Congrm of Cytoloty being hdd in London 
^ 1971 the Society propoac* to hold a ooe-day rocctlng only n that year 


(^skoslovenski SpolcCnost pro Gynekologickou 
Cytologu 

{Czechoslovakian Soae^ of Gynecologic Cytology) 

* Society for the gynecoloyicml cytoiogy announcca, that Dr Jan 

C Sc F 1^ C wai deetrd Flm preudent of the Eur o p ea n Fcdcra- 
erf Cytology Sodeuei ETCS European Federation of Cs^olo^y Sooctic* 
tormded Oeiobcr lit m Pr>fuc at the occ ai iop erf the Tint Mceiin* of 
Cyioiogliti 

^ ^ nwto* of the Ocebodwai. Socicty for Gynecological Cytology 

1971 Tlw poaBbUirio cf the p*j-udp3lx»a of Gtrebo- 
t^tologirti at the meeting* In Wcogeti SwiocrUnd March 1971 
di Intcrmtional Congre* of Cytolrtgy May 1971 v>Ul be 



76 


KE\N’S mOU SOCIETIES OF C^TOLOtn 


lef J 5 \, 


mWicoa at 61 ogot, quKoci tntbajaron acm*amcnlc, ccndo h acnuofio dc dku 
dc ffraodUimo v-alor 

Prciidcn las tubcomisioDci 


Dr Emcsto H Bcmasconi Progrania Gcntlfico 
Dr Leo J Lcncionl Sccrctaria General 
Dr Marfa Mercedes Gamboni Salones de Confcrcncia 
Dr Francisco Laphiix Flores ExpoucuSn ClendBca ) 

Exposia6n Comcmal 

Dr Ricardo D Colillas Recepcidn j Trailados 
Dr Guita\‘o A. Schickendanu Finanzat 
Dr Emcsto H Booo&gbo Prensa j Propaganda 
Dr Jorge Bouzai Fiaias > Agasajos 

Sra Beatrix S de Colidas Agasajo a Damas AcompaAantes. 

El numero de iracnpcionci registrndas hasia cl roonieoto dc redacur csta 
ntetnona indica cl crecicntc ^n(e^^s por esia cspccialidad 

Dcbcmoi destacar el hecho qi»c la Socicdad Argentina dc Ciiolt^fa ha tenido 
cl tunpitico gesto sotidano de postcigar la rraliaacidn del Simposio dc la socicdad, 
corrapondicntc al afto 1969 para hacerlo colncidir con cl Congreso Latioo- 
amencano Esta odhcsidn > d crpfntu dc colaboracidn dcinosirado mertee 
nucitro ogardeciniiento 

Z>urante estc perfodo han cdo mu> cordialcs > satisJacionas las relaaoaes 
niantcnidai con lu soacdadcs nacionalcs Sooedad Argentina de Gtologiaf 
Soaedad Bracdcini dc Otologia } Asooaadn Mcdcana dc Ciiologii Hubo un 
pemionente mtercambio de corrcspondcncla con motrx'o dc eonsultas, oplmom, 
lofOTniaciooes, etc 

La Sooedad uenc so r ep f esen tame (editor) ante ACTA C^TTOLOGICA 
la Dociora Julicta Caldcrfin Laguna ACTA C^TX)LOGICA, por cortesla de su 
editor Dr George L. \V~ied sc ha coupado dc anunciar cl congreso en las piginas 
dc la routa 

La Academia Intemacwnal dc Ciiologta su prcsidcnic Dr Jorge Campos 
Rc> dc Castro, y su sccrc taria, Dr Emrocrich ion Haam, otorgaron el auipicJo 
dc la Academa al Congreso dc Mar del Plata 
7 Cuoia SociaL 

Sc instituyd una cuota social igual o dici d6laiTS anuales 
a. Sc impnmicron diplomas que fucron cnnadoi a los ralembros dc la Socicdad 
9 Prcmlo 

Sc mnamy6 el Prcmio Tcrrcr Congreso Latmoamcncano de Citologla 
al lucjor irabajo presentado cn las Scnoncs de Commumcacioncs Libra 

Iji C.D salicntc al cnircgar b S L-A-C a b coTTusj6n entrante, dcsca barer 
publico lu agradccimicnto a todos aqucUos que cn una foniia o cn otra ban 
contnbuido al dcsarrollo dc b raixma Al niisino uempo nluda con especial 
Afecto a los jdvcncs, esperanza dc niaibna, que sc inician en cstas discipbnas dc 
trtbajo Efta buena lucha no lia temunado, porque todaida no podcmoi poner 
punto final al formidable dcscubnmicnio dc Papanicolaou Estamoj obligados 
a coninbulr con nucitro trabajo > con todas nucstras fucriai como c en \-crdad 
fu<^nimca a lograrlo 


Dr LcoJ Lcncionl 
SctTCtaTK) 

BuenM Airo. 10 dc Sctlctnbrc dc 1970 


Dr Guillermo Tertano 
Prc»dcntc 
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Soacdad Espanola dc Citologia 
{Spanish Society of Cytology) 

VI CONGRESO NAQONAL DE CITOLOGIA 
Sacicdftd E«paflola de QtoIogU cefebaiA del 3 5 dc Jumo m Congirto 

NicrooaL Euc tc n dr i htgmr cn Soim. 

Izs trmu ofid&la del Coagreao ton lot itgiucntci 
~C3iologlt mtmjjit 
-Citoqmmi* 

Ulo idU uc'tur* CD gmecolo^ 

Se comxin algonoi «»■ "■» « por dt^lo^ca opmAlmcotc mvltadoi por U Socted*d 
Etpafiola de dtologia 

Vkroij de 1m Icmooe i mtgbtrmla t orgo dc cnas rclcvanto figom, k tdoutc 
cuilqiiler tipo de conninkid6a Ubrc qoc baga icfeJtrm a ya n a lot trmat od- 
dala o a niaV^ider otm tctna. dtoldgKn dc Intcrdt- Sin embargo, la aclcccidn te 
rea U za r i par la CoRudio Clencfflca cn caao dc que hubiera un cxcoivo odmcro 
de fonaidcaciooc* ntra 

La eta coodofcnda te procurarta argantaar Metas dc Diacusdn en lat que 
portclparian lot cacnmWma Hbro para qoe aii de la forma uni para lot 
Crrv!ili'*i K erpndean lot puntoi de vina de cada uno 
El CoDgreao Naoaoal de Gtolagla te cdefara preoaiDcnte despuo dd Coogreto 
^laafial de Qtdogla, pue* la Soeiedid EapafioU de Giologla reria con mucbo 
fUM el qoe en n reumdn paroaparan Otdlogoa de aalquler pan del Ktondo. 

La btcnpciAD para ka atolagca que bayan aiifddo al CoDgrao de Loodrca cs 
ahaduacnente gratolu 

Al margcn dd Inter^ dcntffico dd Coogreto, nca airevcmca a irtordar que 
VvIQa a una de lai dudadei mil Krr mnaai de Eipafla y dtuada oi un panto 
(rbileiiado dc la pcnlntula Itairka coedo ct la regldn dc Andaluoa El Intcrii 
*wbdeo dc rtta rcgtoo a aobradaEncme co no d do y lot rongrcaataa tcndrin 
dc adrairar lai bdlexai de todo tipo que emiura ena parte de Eipafla 
Para loda lnf(rTiiad6n cieruffica dingmc al Secretano dd CcDgmo 
Dr D Servanda AiboU 
Vhgen de Lorno, 55 
SEVILLA 

y para cualquicr Infcrmaclda rdad "a viatea, ranuawoei, etc, la ageona 
•^final dd Coogroo o 
^’la}e* Touring 
Cfircega 291 
BARCELONA 
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Osterreichjsche Gesellschaft filr Zytologie 
(Austrian Society of Cytology) 

Mitglicdcri’otUTmracnlung dcr ftjicir GfidUdiaft /Br AngcwzniK ZiloW 
nmMVI 1970in\Wai 

Fan-ortrag v-on Prof Dr G \«cd, Oulago, Ober Trchnuch maripnlimc 
Z>'tologie ” Die Icbhafie Diikumon bcwtdjt die durch den Vertrag auJgcrdgren 
£ateinit«ndcn Aapckte fDr die Zutunft \ach 'I^Oglatsbcncht da Sekrctlrt mid 
K*»enbencbt da KanenfQhrm, Netiwahl da Vontanda dcr Gcjellschift & 
>\'urdcngcivflhU rum Prandemen Prof Dr H J Holmcr 1090 ^VicIl, Spiialg 4 
zutn Scktet3r Dr Rudolf Dim, 1090 Wien SpitalgBMc 23 ruin iCuKnfxllircr 
Doz. Dr Ench Burghardt, 8010 Gmr A uenbruggn platz 14 ru VmrandHiut 
gUeder Dr Margnretc FochnaOer 1140 Wien, SanAtcnuimtr 2, Dr Otto 
Brunner 5010 Salrtnirg Sclutumengaatc 2, Dr Robert Berger 9010 KJagenfrut 
Ncucr PUu 5 Prof E>r Walter Kallachmid 6010 Inrufaruck, Amctmr 35, Zu 
RechnungTpfflfem Dr Ench Schoetr 1100 W^cn, Sandlatung 9''9/9 und Hcrm 
Dr Helmut Kattoer SOW Graz, S(e}TeTga«c 137/V 


Svensk Fbremng for Klinisk Cytologi 
(Swedish Soaety of Clinical Cytology) 

Annual meeting iNoN*cniber 27th in StocLhoim jpoowred b} Ssreduh Soctet) for 
Medical Saenco 


lOuNTino PBOQRAM S>Tnpa«um cocccmiog 

A. Diagnoci of racumatli with niorphologKal mcibodi 

1 Mil SOderttrOm The inicmlftj i mrpoima. 

2 Slxttn Fnvnrfn Hypemephronu 

3 UlTEngrell Lymph node metanaae* in the neci region, 

4 S%-cn Dahlgrcn Metaftaw to the lungi- 

5 \lfLundq\'m Mctaitajc* to the Irvtr 

6 Sigvatd Pemon hJctaitajc* to the oweoui f>-»iein 

7 Gunnar Moboger HmopathologicaJ MCu-poino- 

a The mCTWtdng frequcDC) of gonorrhea The role of Inadequate and inflamina 
tor, treatnicnl jn populauoo •creemog prognini for cemcal caoccr IN 
Stormby) Panel discunion together with the iccdoiB of nucrobjolog\ and 
gynccolog) 


mmWFM AQENDA 

1 Propooil coocenung tbe P,! G petMure and irgatmuan o! laboratonn aad 

2 Eu.. 4 «>n Fa<fcn,d«j of Qmcal G-.oIog»a including 
election oftuu Sucdifh rcpnxnltaya. 

3 New plan for eduonon of c>1oteclinologm». 
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Soacdad Espanola dc Citologm 
(Spanish Soaety of Cytology) 

VI CONGRESO NACIONAL DE CTTOLOGIA 
la de Qtolcgb cekbcii del 3 ftl 5 dc Jubio id Ccegroo 

Nftdcrtil. Efte tendri lugsr en BevilU- 
Ixa tetrtfJ del C o egre to tan loa nguleota 

-Otologlt nmmaria. 

-Qtoquindi 

-Ul Lf wa ^ructura cn ^nccokJgt* 

Se mmiin alguQot tmm per dtAlogo* apctdrlmoQU Umuda per Ir Sonrdad 
Fjptftol* de CTtologlL 

Adendi dc In Icccknei mxglttnks • cargo dc cstaa rel evaptea ligui'u, K admlte 
cuilqioa Bpo dc i T i i nn ir^wtA n hbro qoc baga icfeicucU ya ica a ka trimi ofr 
aala o « cualquier otra trrru otoldgico dc lotcr^ Su) cinbaifo. U lelcccldn ac 
TcaUzari por la ComkldQ GentfBca co cm de que huhacra un enravo nuroero 
de cwrnmrMODea Ubrtf. 

Ea era coatugoda ae proettrarfa ergaiuzar Mcmi de Dtacuadn es lai q\ie 
parodperiu ks connmkute* Ubre* para qoe as! de U forma rrds util para lot 
Congtq U tai le orpuiieraQ ka puntoa de rteta de cada tuia 
£1 CoDgran Naaooal de Qiologla te cekbca pndaarDoite deapdei del Cengreao 
^lunriial de Oiokogia, pua b Sodedad EapaAola de Cjiologia mia cm muet to 
rata el que es m miaidQ pa iud p a ran Otdlcgoa de cualqulCT pane del klotido 
La Inampdda para loi atologoi que hayaa adftkio al C en greJ o de Loodna ea 
abohitameate grattnta. 

A] cnargen del inier^ deotffico dd Congrcao, ooi atreverrica a retxrdar que 
VkHa a una de lai chidade* b erm oaas de Eepaila y sruada cn un punto 
I*l\Qcfiada de U pmtnmU ib^nca. como o la rcgi&o de Andahida. £1 In tCi '^ 
tttrfeico dc e»ta rcgfcw a tobradamentc coooado y lea tnagreamas tendria 
ooado dc admlrar lai beBciai de todo opo que roderra ota parte de Ejpafia 
Paia toda Infennacldc rlfntfflra dmguae al Scocta rio dd CcPgreao 
Dr D Servando AiboU 
Vugen dc Loreto, 35 
SEVILLA 

V para cuaVimcr Inforroaota relatKa a vb}ca, excuiaooea, etc, U ajencia 
“final dd Congmo a 
\ ta}c* Timing 
Citrega, 291 

BARCELONA 
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Nippon Rinsho Saibo GalJ^ai 
(The Japanese Society of Clinical Cylologf) 

The T«rl/ai General \Xet!tng of the Japanese Socieo of Clxmc*l QiiJog) 
will be held on June 26-27 1971 In Osaka Japan, after the -kh IntenutiofaJ 
Congre** of C)iolc^ in London 

The Scicdtific program ^vlll include Special E^turcj S> 7 npaiu on (1) Chroma 
tin of tumor celU, and (2) Hormonal influence on carcmogcnefii a Slide Con- 
fcrence, and ProfTcred papers by congiess roembeii 

Please request informatron b) writing to 
PBorcssoR Jvjiji Mavho F 

Prehoext of 12th Gexuial Meetino Jafaxese Soc3et\ of Cuxtcal 
CyroLOo^ 

Deft of Owtet (c G^rrea 
Kaxsai Medical School 
FimnaxcKHO, MoRtotrcMt, Osaka 570, 

JAPAN 

Scliooli of C>Totechnolog> ha\*e beett establubed at the Conrer Institute He* 
pital in Tokj-o and at the Cemer for Adult Diseases id Osaka with the purpose of 
ipccialtzed training'm qtology for medical ccchnologiitx. At present, a nx months 
course is oSered Each school admits about ten irudenu each >'ear and the nuiu 
her of srudcDU graduated from the sdiools has now reached 65 

An autho nr e d exantmation for qnotechnologuis is held under the ctwopcraticm 
of the Japanese Sooet) of Cbnkal C)Tolog> and the Japanese Socr:t> of Chnical 
Pathology and to ihoac who piati the cxaminatjon an auiboraed degre e , SAIBO 
rEL\SASHr (O TOTECH\OLOG!ST) is gl\Tn The number of SAlBO KEs\ 
S4SHE (JCT) reached 68 

For the purpose of superv tsing the actmtics of qiotechnologim, the Japanese 
SocKty of Climcnl C)Tolog> adoptf^ the fjatem of Supemsmg CvTologuti. It n 
necessary for those appointed Super\TSing Cyiologut to ha\T made outstanding 
contributions in ihc qiologic field and to pass the slide conference at the CyToJ 
ogy Meeting ^\7le^ the Supemnog Cyiologm becotnes unable to manage hb 
dulses, bu certification inll be cancelled At present, llO Supervtsuig Cnologuti 
ha\T been appointed b> the Japanese Soclct> of Clinical Cytologv 


The Finnish Society for Clinical Cytology 

The Firmah Soex-O far ainiciJ C>-tolog> Miembled mw m 1970 The So- 
ciet> >vaJ vmted b) Dr S Fnmrfn, bweden (parotid eipiraiion eMoli®) .nd 
Or O N A. HuEtin, London (automated c> 1 Diog>) 

At tlie Annual Mceung m autumn 19/0 Dr Kaletl Laudahti. Tampere vita 
elected Pieiident and Dr Eiko Puiola Helnntt \9crpteddent Dr PuUto 
VJSnJnen, Tamptre Outral Hoapitsi), Tampete «ai ele« red Senelan The 
Societ) hai todaj 43 actlte and 47 pawnic iiiemben. 
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At prcFCnt the training of cytotechnlcin* b being orgi lied In Flnliod The 
btentlai h to Incorporate tic training of cytoteduncUn* In the prt^frara of ■ 
Uboratocy jcbooi run by the Nitional Bo*rd of Ocarup^tlonjl Training At the 
request of the Board the Society for Clinical Cytology h*J drawn up a training 
eurricnluoi. McrnW a cnOectloo of •pccuncnr containing all the moat Important 
cell type* has been wt up far training piOpoac*. 

It may be rnentfaned that thr cytotedinldam ha e farmed a natiorud Society 
of CytoicchmcUn*, the PreakJent of which I* Mba Mananrr RBnnberg Thb 
aockty hw been v'ery acth In promotlog the plau far organlxed irauung of 
rytoteehnicarti and In aettlu^ qirsUora itlatcd to the Intcresu of tba occupa 
lional group 
December 8th 1970 


Canadian Society of Cytology—Soafetc 
Canadicnne de Cytologie 


The furrenl Ev^utlve of the Canadian Soemy of Cytology—SocaHf Cana 
dme dc Cytofagk « u faUiTirt 


CHAIRMAN 
Dr ^ a Bonin, 

H6td<D«n3 de Mootrial, 

3810, roe V Lrbaui, 

^lonirfal 131 Quf 

P\ST ( IIAIRMAN 
Dr D \\ Th o mpson, 

Tortwii Oeneral Hotpital. 
Tortmto, Oniano 

Mf C-f 1LMRMAN 
Dr \nn \Nunh, 

IVpAn nmt of P Vhulog^ 

Bnirth C ulmnbia (Jncrr lonttutc 
AV He thrr Sj 

\ WfurirT q, B C 

SEt R^TAR^ TRUVSIRDR 

Ih llu^h (. UTT> 

Ihu* IrvielUwpital 
l0^3 (-Axl net A 
IVpart nrm uf P thology 
f A, Om 


REPRESENT ATTV’E ON CAP 
COLNCIL 
Dr T A Karper 
CnKenlty of Alberta, 

Edmonton, Alla 
MEMBERS AT LARGE 
Dr Leonard Berruer 
Hfieel-Dicu dc Q.u<bcf 
U C6»ed PaJab. 
f^ifher (4e) 

Dr Song H An 
Paihology Institute, 

Dslhouslr UnKeroty 
Itatifox, N S 
Dr Howard Steele 
Dcpanment of Pathology 
Kingston General Hoapital, 

Kinqiton, On 

NATIONAL EDITOR TOR ACTA 
C\TOLOGia*i 
Dr Alexande Metxrb. 

Laval L nrrvr) 

QadxT Quf 


j.-ss 
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NtWI FROM »OCIETT» OF CTVTOUxn 
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Further jnformaUon conceming ihM meeting can be obtained from the Secretary 
Trearurer Dr H R Curry Ottawa Cine Hoipitah Ottawa Ontario. 

The Montreal C)lologKal Socici) La Soaiti de C>iologic de NfonuM boldi 
a mon(hl> meeting the la« Monday of each month at the Roy's! Edward Chest 
Hojpital, 3650 rue St Urbam, Montreal P at 8 00 PM The program in¬ 
cludes a topic of general interest by an Irndtcd gucst-speaher and discuavon of 
interesting eases. 

Cytology meetings arc also held ui the Department of Pathologv Latal Uni 
\Trwry Quebec City at 4 00 PM the third Mcdnciday of each month Readers 
of ACTA ctToi-ooicA afc Cordially welcome to these sessions. 

Amencan Soaety of Cytology 

T/te J8Jh Ajmtal Sttftlijic Utrlng #/ Ajnmu* Soculj »/ comened st 

the Biltmore Hotel, Los Angeles, California on No\-e/tibCT 4th. The four da\ pro¬ 
gram had a regairation of 863 One hundred seventy-eight indn-idiiaJijourncvTd 
to the Surfnder Hotel In WalLiU Beach, Honolulu, Hawaii for a recomTmed 
•cknufic meeting which emded November Ilth- The Saeotific Prog r am Com¬ 
mittee under the chamnanship of Myron R. Mtlaroed and the Local Arrange¬ 
ments CoraiTuttee, under the chairmanship of C P Scbwian. prtn4ded an excep¬ 
tional saenuHc meeoctg as w-ell as efficient and dehgfatfal extracurricular 
actmues for the parodpants. 


OFnCEJiS 

The ncul) elected oflficets mclude 
PresiJail Stanley F Patten, Jr M D., Ph D Rochester New5ock 
Prendfni Eitet Myron R Melamed, XI D New Yori, New ^ork 
1 Kf Preoieni Qiarici P Schwim, M D Los Angdei, California 
Statlejy'Tuosan ^SarTenR Lang MD Philadelphia, Pennsylvania 
Estatlm CtmgMiltt CyrO Fullmer X! D, Salt Lake City Utah 
Ewwlvct Cammittrr Edecn King MJ> San Froncrsco, California 

Skincy A. Coleman, M D Memphis, Tennejace 
Frank VcUku, M D Pallas, Texas 
Sunley L. Inborn M D., Madison, WTscormn 
Richard A Malmgren, M D Bethesda, Marydand 
Past PfisUnt Robert H Fennell. Jr.. M D Fittiburgh, Pennsydvama 
ExtatiittStatiarj Lenore L. Stngari R N., B S. Philadelphia, Pcnrayl- 
v-anui 


411 ARDS 

papajucaia»* Atcard George L. M red, \LD, Chicago. lUmots 

CjtoledmeiH^ef tear Award Mrs. Grace Purfec, New ^o^L, New'twk 
Btst Oral pTtsnteltan a OfMedottioiisi ■iamd Patneu Ashtoo, 1501 l-a 

Belle A%'cnue, Rarton, 
Maryland 21204 


Ja, FA 1971 «'•« n.o« vxama or ovtolooy 

A\}<.OU'^CE\IEXT OF FUTURE A^WAL SCIK\TIFtC MEETISGS 

1971- Wwhlt«U<i-HIIton Hatd, Wiiiurntoti, D C 
Nw«nbcr+~C 

1972- Rocw:vdt Hotel, New Orlcim, Louiriin* 

NoveJtiber 2-4 

1971~S«UPtW SJiUkcQty Uuh 
NcftTmber 7-10 

\97+-Suticr HQtoix Hotel, New \c<l:. New \ock. 

Nottinber 0-9 


Joint Meeting of the Swiss, German and Austnan 
SoacticB of Cytology 

March 29-AprU 3 1971 

Tbe Jotni Meeting of the three GennkO'laogDtfe groopi »U1 t^Wi» place b 
Uengen, near loeerUleo, SvHaeriaod, March 29 to April 5 1971 

TNs oub topia are PhyBokig> aod Pathobg\ of the Uiow Cm-lx, of the 
Crtlometn m and the Cndi o ce ttu 

The tneetiog will oie place a the Palace Ho«l \\ engen, 3823 \N cageti, Swiaer 
land (Tel So 03^31612) 

r<Kdeta(i»,wT\ttto'Dr JacqurtJ««i> PlatrtimTa»c 51 ZOibh 8032, Snltrer 
land 



Act OkTat,o«CA 

CopTTl*Vt c iri by »b* Iat«nMlbci>l VmVrar ol Cytiiotr 


T«J U.Xfcl 
rii^a CJJ. 


ANNOUNCEMENTS 

Fourth Tutorial on Clmical Cytology 

August 9 to 21 , 1971 


The Inurmationol Acadcui> of CjTology in coop era tion uTth the Um\Tnjt) of 
Chicago wll rpon5or the Fourth Tutonal on Chnlcal Otology August 8 to '’0 
1971 The Tutorml \vill deal wih fi\-c dayt ot Iccrure* and uxirk^opg on gyneco¬ 
logic cytology (August 9-13) followed by four dayi of lecturcj and wxriahopi 
on cl i nioil cytolQg^ of other anatomic nta (August 15-18) and by t^-o days c/ 
lectures, workshops and dcnionstrations on autonuited cvtology (August 19-'^) 
The tutonal is directed by George L. WTed, M Leopold G Kost, MD 
and James ^V Reagan, M D In addiuon to the directors, the Faculty trill con¬ 
sist of Drs. Anthony P Amarosc, Gunter F Bahr Peter H Bartels, Marhicc 
BibbojJohnK Frost Emincrich N-on Haam O A. N Husain, Alexander Meiseb, 
MyTon R Mclaracd Alan B, P Ng, Somley F Patten, Jr Abraham E. Rakoff 
Charles P Schwann Mqirur G SoDoek, Lewis B Woolncr and otben 
The registration fee for the full coune b $450 00 for the section of gynecologic 
cy tology alone $250 00 for the accuon on non-gynecologw: cytology alone $200 00, 
and for the secdon on cytologic automatioo alone $75 00 

For further detaik and advance registrauon, to 

Fourth Tutorial oei CUnica) Cynology 
Univertity of CWcago (HM #449) 

5841 Mary land Av-enue 
Chicago, llhnois 60637 

(Advance r egi str auon is recommended The regmrauons for the THIRD 
TUTORIAL ON CLINICAL CYTOLOG5 to be held In Chicago, January 
18-22 1971 closed 15 weeks pnor to the course.) 


Mount Sinai School of Mediane 

of the cm UNIVERSITY OF NEW 5 ORK 

THE PAGE AND aVIUJAM BLAOC PCBT-ORADDATE SCHOOL OP UEDIONE 

POST-GRADUiTE COURSE I\ CELL PiTHOLOG} 

Oil Pathology and Systemic Nuclear MaLgnancy Associated Changes 
(MAC) in Tunica and Smears. 
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Hrttochcmlcal Study of Hydroquuwnc TctrazoUum Reductase 
Reaction in Plasma Cells 


r tk’ Uiim 

1 rwrr »nd PrirT* drtcribed Mroq^^**** 
trtnwtium rwi u cttic reactloa s»iih 

diirprtb>liba™i>J-2}-2 Vtfiphen)! »rtr»»Oiim 

iKOttikk (it IT) in ordfT i drttet iibiqBlnoon 
fCnwitDC Q) UbtqiMwoe tat m ta inta 


fixed la 10*“ fbrjnan After fmalfl* wUh UqoMl 
altn^ icaiM ot 10 n »m obtained to the 
cyotntf. The* rtaioe* v*Tt tooibaied, »ppirl“« 
the mrtbod bxDtmttd tbot Ctwurot *coort 
ireelvcd trraiincnt except that the 

hydroqutoooe totewn w* replaced by an equal 



Fn I Iterna/vam << Aim. irinnlBitn reducta* mnkav Tbe cyteplana of I de> 

mt (unMHy iumrd 4ppr*rt ejvdtk tb farotana (XIODO) 



1“ Thr vnr •rrtca •umrd «■ nil hrsiaJoKflta ad reals TTr/h rirmciiti hurturly Mi*d in 
arr pLama rrfl* »n>i t>pK;a] Bjcspht^ncy » didaMprd D*kar h»o«B*rio ^ p»T»mieJr* arra (X IfOO) 


ttedme rtreuno rramfrr a«roi betarra bvdio- 
quumne and \t 11 and rrducuoei of ihr irtranJr 
r«T\o^ »uh drpoaono trf ihe Ux^ iviBazan 
" ha' appbrd hi* aforrtOTBUxrd IrrlmKjMr 
lo tW n^vraaijc mah of arioai hwnan trdon< 
bi trrvhh Iwpwd mannil or nutrrUl rrrratir 


otume of dritlQed natTr Under tlx Ljbt mfcio- 
xope »Q*ne lrtroa-1) ttatoed erlb awe ob*r\ed 
to •cane VdetB The (ormazan prmpitue to the* 
crtti wa» i-ven more ihaa i>,at obtained in eo4m>- 
phD as d( R i[brd b> llrralnde and Manfnci 
dr Xlormtin tau* ihe same trdmiqtm The ertk 
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were of pcrK-aKrular di^ptwilKm, fphmcal, wllh 
nxentrif nuclei nod a grraicr inicunt) of forma 
ran precipitate in the paranuclear rr?km (Ftq 
1) The reaction vi-as oejtailx'c In the control 
•ecoora, \\c proceeded to reiijcn,c the co\TnIlpi 
with hot dindlcd vraier and to stain the i c cU o m 
where thcK celh appeared with bemaioe)Itn and 
eonn (Fig 2) The ctlb which stained with maxi 
mum Intemin in the bv'droqumone tetraTolium 
reductajc reaction, were found to be plasma 
celii. 

\Nc belkae a is of interest to cNaloate thb 
great intemit> of b^-droquioone tetrarolium 
reductase reaction applied to detect ubiqumonrs 
in future ImTstbjatKra of pUaroa cells. Further 
more the fact that the maxurmm (ntenslt> was 
in the paranuclear rooc, poinu to a powiWe coo- 
Dection of the ubiquinones with anubod> pre- 
cmvxs. 


SLTOtAa% 

A biaochemkal study of ubiqumom on 
fiesbl) btopsied human materul was cooductni, 
utiliTing the h^-droqulnoee letrarolhon rcthictw 
reaction. In a ftud> of £rene Icsma we bond 
some highl> posidre cells whkb were idenofird 
as plasma celU 

F Hernlndex, \1 D and 
J R lelesias, \LD 
Department of irbtopatholcn 
Urdverot) ofNavana 
Pamplona, Spain 

RirotENd* 

1 Hemindex F and Martinez dc Morentm, J 
Cflochemlak] locallratioo of nbiqurtcoe in 
human peripberal blood edit. Staift- T«t 
4J 211 243, 1967 

2. Ttanitr J P and Pcaise V G E. Cjtthani. 
caj demomratloo of ubiqumaDes fa 
ihnin. N rm l»: 1063-1066, 1963. 
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OtKTvO RtitAJua 
Dri. Bartcli, Bwm Aft» i\itD 

OafKTifc Ceix liuac DcAcRtprtav 
C<n recc^tioo lyitems using optfcal sensing 
may be grouped into three categoriei, according 
to ibc amount of information carried m the re- 
suldpg pbotocJcctric dgnai- 

In systems m which the effeemr measuring 
a p ert ur e h comparable to, or larger in siie (ban 
ihc ccB the sign«l cotuisu ct a single intefrated 
pyljc. Systems of ihb ty-pe shall be referred w as 
“*cn>-rt3*o]ution ipi crm ” 

In systom which may be termed iow itaolis- 
ooo devices’* the effeetirc measuring apernue has 

OTnion »WcJi li ra" ra®p»mi lo “P 

fUametrr at least In one dirTCiic»i- Typic*iw U 
eccaiso of a slit, mented at right angles 
defects® of cell transport through the de^ 
In MteiDS which cTOplo> modcrat to 
rodptin Ptannir^ the .i« ibe measuring 


spot a tery small compared to total cefl area. 
UTteti digiul procemng is laett, the cell faoage k 
typically represented by a ta'D-^nscnooojJ 
array of densiry values. The number of iryinW 
image points may \-ar> firom 100 to SOO^lOa 

Systems of the aero— anri low rcsohmoa 
prhicfpfc arc as a rule rather last and capabte cf 
pfocesdng samples cormsting of large nam h en rf 
ceib. Tbc> arc deigned primarily to render tr 
(he measured parameter a talic dtstribodoa d i 
STiy large popubtian of ceil*. The intent b the 
tecognltioo of this distributicn s t y j A j I “profile, 
rather than a recognidon of hidrridml «Di 
OccasneaUy two or three sensors, measarog 
dHTcrent cell properties for «rh pwtm^ nil art 
esapJoyrd Eairii cell b then represented by a 
feature tetor of as many enmpooents as meastaes 
are used to describe the recorded sigmt The 
resulting populaDon profile then ntenth b a 
two- or thjTc-dlmcsHtooaJ obsmarkD space 
for example. 

In low resolutiOQ dcMces the i^nal nojbac£* 
pubc whose watcforin may be used for recog- 
nitioo and dmaficadon porposn. Pmccsfin; 
may ejiher lae the analog signal direetJy ce die 
signal nm be aampied b dis c re te stqs spaced so 
as to gim co mpfet e irpresestaooa of the cso- 
nauous transient waidonn. (See dbeuseoe cf 
Sampling tbeemn in ” ) In this case, the ^ 
r e pr e s en ted as a s cqoe u c e of d^idaed rahrs, 
catdsiiDg OTscaRy of a Csear sequence of hosa 
10 to 200 sampling pouts per cdL 
Pr oce ss ing of the inJbnnaDon at this pnlnt of 
data cnifecdon may imxJ T data reducrion to * 
tingle Duma l eal value or It mar tftraet 
des^ptors of the cgzul profile which ftvdeT 
numerical nines to tu^ fignal propernes as 
pube height, gradientt, p erc en tage of integrated 
dgnai {j]to portions where the arupticadc 

of the signal asrunics a certain \-alue to naioc a 
lew The cell may thm be charactcnred by * 
feature vector cf as morn compoocnti as there art 
pvu pa O ea extracted from the signal 

Simple in t e gi adoo of the tagnal resulo m a 
value repretendi^ the Iniegratcd relative a 
dncOoQ. also called ibe “uxal extinetkm” £n the 
literature a global cell descriptor frequently 
used in quandtath'e cytochenmtrv (See dw 
genend literature *iirvc\ in ) DetcrrniiiadaD 
of the signal duratioo leads to the global daayytor 
rebthe ceD area In any scaimlnf operadon 
tpauaHy consearme ngnals appear as a sequence 
In diDc. Signal durauoo [iia\ be defined as the 
number of sampDng spoa Ibr wUkh the measured 
ampQtude of the egnoJ exceeds a rrttnfiouoJ 
tbrcshidd- 

Iq pulse hrt f-h t dlimmlrtaikn ooc may inte¬ 
grate tlwwc areas separately where the ampHtudc 
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of tbe rifu*! £»fl» Ibw dlUcreiU r«n*e*- I® • 
ipcti>l «», dd* tefch to tbe cl*»k»l ccD dc- 
icnp«r “ngdrtr » cytopiMOiic r»rio ComW- 
anku of krtofruwl eidoctkiQ, tad rtUd*e cdl 
•m be otlutled- Thi* TttofW tai tfc* de- 
fcnpwn tvertge deafty for the wbeie etfl, 
OTT^ dwrftr *w the BodeiM, *nd ttertje 
d c ialt y for tbe cywpltA. 

Xbe ii(ntl totff Ivtrw tUo be nb^ened to 
f*r complex tailydt of la by 

tnethotW B TFolT tf H beqaencf filcrrte< tad 

Fomr tntiyd* of tbe nttli^ dfOti, *i U ht* 
focod uvicspmd cppQatkxo hi tbe fcoertl 
field of tuae •cilei dtU tatlT'b *®d plctflritl 
(TifcrmttioB pfticrtifnit 

Syorffl* rtoderiB^ bStbiy tetolved eiD fantfet 
rrprrwt cath crQ u t two-dio* 111*001 1 *n *7 of 
rtuactlOQ Ttbxi («,hkh, *hen tootOed up, fcnu 
ibc wol e ni nctioriX tod tir. theicite, tl« 
r tferred to ti parotl exoacdoe nKn tyncim 
of ibM dei*^ prin rip te ere tlm t d ti tbe comet 
rreocBXdoQ of iadii idtol celU. tnd fenmliy OM 
lotcwird ftx Itrjte tiifOuffy-jwt TV 
cf tb* onatl ca*Y htvefre '•tddy Ttryto* decmt 
ef entnpiexlry rxn^fng fratn • btcrjrttkn 

t ( J teoni p cifdoe uMo prlailh^ proeeatag 
b> iprotl pKVrU lafdnBttkiei cmpweT Un 
xuvn tad •yntacue tatlrdt 
I hxi hem tfm previous chtt for • typical 
diicimrrwioa p e uU eea. (be wfle tarcMtd 
ptrtul mjACUoo \i 1 m u <£|iu/ul ceil itrunc 
smaa nMtfw of udbrmttiao afcppnnfantirty 
Fnra tali Tor ■ typKtl eefl unafe dd» caesa* 
ibM «xjl of «ha<j( S 3 AU Ua tte rr t utded. 
Rreoettuon, erm w ibe p icj r ca. e of v^eTC dif 
tonion. or ujiaae oobr ho<»oer reqvam bat 
lU lo ’VObrO, fnettabnt d* required reArodtacy 
\ (ubutoal dxu rrdaclian proccM a the r e t o r e 
Inch drvsUc and arceMuy 
lauee Done la ibti con te xt, b compoard of 
^enl eenpeoroa. tJidcii ery teb 
^xetb are n&pk^cd, phrUt i urtm. h ilaoa 
arebxdJle ti comparrd Ki the dtsorthtf bdhwocei 
mirodaced bs er^l tampk prepandoa, ud 
'aeradrAtbr ponem mioaom doe to naturil 
arubihry from efl to ctfl 
rhr trawowM of tbe rao-daoemdcaial 
meaner at »hkh the crtl rmi^ prototype of 
erim ten npe «b> be tnMdtrrd —h thendore 
<*Tird by oaBaroK dtHortiae tofloerre* bi tbe 
tran»iii«.ai chamd Thu it i c p t r i mnJ here 
bt tbe real tkorlrt hTplmrautioa of the e< 

*a aVabml cell, la prrparwion, wd md^two 
to tacdoea: arubd ty lo nXBtrran tbe flreti 
of tKrt ecf« and to Ttohlr error her Ttetartom 
cf the B»ml rren n ibe prr te p ee of JHl Oi lu ^ 
fnrtamcrt. the eorrOed eell rrprrvrrtxiKai matt 
trr» tetlain amm^t tf redundancy 
I the extraeilon of cell lauee propertie*, one 


may dluin^ iJth naimm tihlcb c or d iVr tbe 
occorreaa of e»eh me— .rred callar,tin e mloB at 
ja f tt o t wblct b tndtpeTaietit Aucu tbe Taloca 
ffiH ht la vtdnlty The Doe on b cn caidercd a 
froen a “rceo-caanory ajurea.'^ Tbe 
hbtq(r«ffl of partial cxtinctioQ rabie* if an eo- 
(x- Mb a M dwVal Image dmenpeor 
MMiber b tbe entropy of tbe -rah* mtcrr fcte. 
wtstr-h fa) c— nce meaarg tbe devlaiioe from 
oqnlprobabie rahie dfatrlbutiaD 

In the of tbe f«rtlal otdoctlao valoa tbe 
row fietyoenefc* of ixcuiicuoe, or tbe POf m a Tbr d 
idatiyc faeqoencki of taoirreace may be coed, 
and dtlwr tbe wbede hfatograia, a de c t cU bandi,* 
or cefttln Enear cnsblnatko of tbe nlaUve 
fa tq u cndea cf t xi.umf i ce from Kkcted bands In 
the bbtOfTam may be ntiLml to form an fanage 
tk J u ip ttr 

In tbe fan cae ibe Eu cB d can dbrapfe of tbe 
ahelc bfatogrom from tbe bbtogrta a of dlSomit 
GeO prototype may be comyaoed In tbe fectad, 
diilatncTS in Kfa cyant cnetocn in adtahie 
rtflo— are ti^ i 4i i td " In tbe third cafe, tbe 
dboiminatinf dllTeenctt of fabtngnm omtotir 
may be opdo^ird. CwsMterlof (be bbtngram a 
ataXd-^fanra^ooal Ttncr for cellf of tao dlSerest 
cA typo te rampJe. tbe vc tio n 
(heir b ten ran ocag^ dilerest rt gioBJ in a 
DoM-dlanskaal otaemaDOD ipiare They slghr 
be ihoQ|bi of a ta ' tulog two dSatan pouit 
doudf By nmvrtff; from tbe total exmrianet 
tturH tbe coombnacirB molting faten (be witbfat- 
erfa-type romnancr ilw coraiHancs matrix aMOct- 
aied wiib tbe b e rwem- ca n type rariatioo exa be 
found, and a esgmvcroara From rhk, thrw, 
tbeae Unear cxxnbfaiaXkios of tbe ongfaud rtdatrre 
frwjucncles cf ocearrmee in the tflUermt histo- 
gram bands can be found wblcb grvt 
diatrfanmatioo t* 

IMsfle noildenng each partial cxtfaMkn 
vabx a an independent csent a convenient, aiai 
In many awtaam preservei adequate dwciimh 
natmg Hi fa t matiu n, tbe model U ooty an ap- 
lammsaikai of vniaQy exkting condhioTts 
Metbodi which prowrve tbe wtiuenual depend- 
moet of vtluct fciflcnrtnx each other are la marry 
caw* of fisher d lierfm f u atory raloc. Aaalyiis of 
•atoeorreiaooa of comc v utlTtiy meaaired ex- 
dactkia valtrt along the sew fine has show 
that an interrymbol Infhtewe over fanen one m 
firo adcTOwi may be anumrd. 1 be model « — m --* 
lelatly tcamal tfistrOwocn ef c r u nl i. ^ pardal 
rtimtiiou ahift ip rrll populadoo, a coti- 
driloB which h faufy ck—ly apprtrdmatrd. 
hetaally ibe modei cf Xlartor prortm* fa 
PTspral IdnrticxJ (or the caw of pjfaiih 
drwnbutioos. and not ideoucal bot more 
•pixepriaie wtm tfui coenStioo li tut awtmcd. 

I thcie dau reduction (aneednres, methods 
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aimed at aweamg ihe “image tcrtxire play an 
important role. The tciui inu^e fociure**** haa 
been defined as o repetition of ucU-deGned tntMJpt 
of value* acTOH the recorded image, or input 
field. The group conMJlaUon can be a random 
pattern, but the prc*encc of repetition m the 
ilgnjficant feature ’Tcaturc'’ ha* been med to 
dcacribc the coodiuonaJ probabditv dxtrilniiion 
for gray lc\-ci5 In a picture, glxTn tbc value of 
the preceding element. Oibn- autbon u<d tea 
turn to describe tHo-dimcnrional cm'anance and 
othen again toean by “terture the aNTragc dre 
of pictorial ei crnc n u compodng a pattern, a 
tCHn v.hich U dorly related to the number of 
edge* per unit area. Finally teicturc is aho at 
Ksaed b) rocaturcs used to quantitate photo- 
graphic granulanij “ 

Appl>lng this latter erarnple to the recoedii^ 
of cell Image*, one may rorakJer that tbc chro¬ 
matin granules In tbc oudem, for example appear 
to be randotnl) dutribuied, *o that the meatured 
partial extinction values follotr a certain dis¬ 
tribution. This dertribution depends also upon the 
ibre of vIk choicrx mca*unntt spot or aperture A. 
Gmrmlanty now is rclatetl to the spatial, and 
unplitude variations of the tneaitirad partial 
ettinetkn s-mlues, and assessed ^ such speeliic 
measum os 

RMS emJmtj This is defined as the standard 
deviation s of the fluctuairao acoong tite 
roearured eximetlOQ value*. 

Sfl ) grmUntr This is defined as the product 
of die RAIS granularity widi the square 
root of the raca>uruig aperture area, f\/A 
Atct9ctrrel*im /ntisrtx Susce cellular granu 
larity depcTxls on the tizc* of colored csto- 
plannk or nucicor granules, the auiocor 
rcfaiioo of measured panmf cxonaion value* 
can be examined, "nx; autocorreUiion ha 
Its maximum t'aluc fix rero drtplacenjent 
In tlic absence of gninulant) Ic corr.tnnt, 
and iKxajqeneo u s cxtincoon over the t hole 
are* of tbc nuciem, ihi» maxiinum iduc 
would apply for anv image poi t In d c 
presence of gTanula^t^ ihtaigh the corrcla 
QOQ t-aiue decrease Iia decrease expressed 
as a finedon of the displacnnent lienren 
tuo considered pornu, a a roea-iUrc for the 
coariCDCM of the granule* 

PKier ipnlr^ Tl u a the Pouner transform 
and clc^eh dated to the a tocorrclauoo 
hicl icicnbcs tbe »paUaJ frequencies 
present m the recorded cell image 
The bKJkgrU an attach more immediate 
paeanJng lo hnage properde* a* thc> arc listed 
In the folkrwine paragraph*. These esscnlUUy 
assess onlv certain aspects of the more encom- 
ptnuu autocotreU\k» arvahed*. 


DutriHtt^ tf Grtntie Lkamrtm (peak width hfatn- 
grani)® 

Hie program naminq the sequetwe of a 
tmctioo %‘aliKs along both rows and rrJnmm 
tbe cximcdon vahtc ana) and detennines tie 
dbtnlxjtion of value sequences which roe above a 
preset threshold, and descend again to viloa 
bekrtr the threshold indicating that the sranruf^ 
spot paswd through a granule The dittribudon 
of scan length segments rising abo%t tbe thitAold 
Is a measure of the granule sire dIstributiocL 

DiUnhtiiM / ZHrtawxr frmm Gmiit t» G endr 
{peak to peak distance distribadoti histogram)® 
In the two-dlmcnsianal array tbc program 
finds maxima Indicadog the presence cf dor^ciT 
colored pniniilcs. The program forms the dh- 
tnbutk>Q cf ftU occurring distances froni maxi- 
tntun to madmum both alorig tbe rows and 
columm of the extinction value array ronfiard 
to the area of the nocicus, thb analysis recenfa 
distances of dirooiadn granulct 

Tronp** 

Other coeaturts e xploiting icqaeotuJ de- 
pendenoes are for e«iiiplc, image ikitripun 
based upon tbc Irequoicio of occuntoct cf 
tranddoci froco 'allies in certain ouincdas 
ratatn to values in other ranges, or bard i4>oo 
tbe probability profiles of such transidom. 

When, for csamplc, eight such exdocrioo leteb 
are sdexsed, the program may form an 8 X 8 
stochastic maim for the trandiioo probabihdrt. 
Tbe entriq here mav again be arranged in the 
form of a linear array as a profile, and centtwe 
diffeTTOce* between profilo obtained &ooi 
different das» of cell images msv be evafuated, 
and used to form image dtscrimlnatocs foilowinf 
the procedures outbned abo*v Ibr the evaluation 
of hbiogram* of partial exiioctiom One may 
liovevrr abo use these profile* directly »» a 
template and form ‘■difference pattern* ben eeo 
tbc profiles derrird from an unknown ceD, and 
that of a given prototype 

In this procedure i>e scqucndal dependencies 
extending ocK over two conseculix measured 
values are util led Methods aimed at ev-ahuox 
fiirtlier extending depcodenoes are for example 
data reduction •chemc* ancsdnti the covartanee 
between partial eitmctioti values, or other dc 
n rd quandoa r prcsenunti transformed two- 
dlmcmional iJuc arntyt 

The covanance matnx perinJl* a drci»on 
hetber the sequence of extinction -alue* m a 
cell image couW be cenwdered a> a luticeary 
rime scria or not Prefimmary ttudla on limited 
material ha c shown that njiiooarit> seems to 
be t^ven in imagq from nonnaJ cells, vihema* 
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namr «fl hMBn tJw cocddcniM dcn^riaa 
f om »aUDo*rfiy _ 

Ifdmjqae»»hkhgT«me p«tcnM luiiiYli^ a 
rretnber of lm*ae poto* tt conr 
Uelliam ihaJl be p r eaui tcd nciT wllh Jew 


dM^m The* mabodi an: whm appQciblc 
hnWr ^jcafk tn ihar ibffit) » dboinriMK- 
Tbry ■« aho very tnflc^Ihfc. 1 thli r(pect 
they aD ttrntioo to the difBodtk* »hkh 
clMtflcaticD pfocethire* ttdin dcMiptwi ■* 
»*Te h*Ne to dcalto* nllh htgUy »troe 


Data rrdiTM b<^toi here frtqocatly *lth *a tured pauern* 
imwe dippiJW m the cDretrc a* redoc 71« pnAtnn* racDaruord to pattern dM*- 
oon to Umtt «uue \S*blch icna«te poleiu wt ficadoo of ujniaU m etetoed Irom fcrv. re»fuw 
U) be »«joed K *uttt mo and »hich to Ka»c dr\ice« bare to many Irataacet been a*.Td 
ooe tVpet*!* H)on the ipcaflc a%onihm Suitabte terrhiuque* are aeO-«tahiMhcd.*« Pat 
tmw of nsore conmle* nanae a*±i a* ftxaid m 


LTxmptei are pnntoom wfakh call aO bna^ 
bdoa or a-rthto cmam vatoc ran^ 
/TTo. aB other* cm ck- nee mat The fray krd 
repnarount the cut-off pomt may be choo to 
ouande aoh the intonni i ta to the ezitoctiCD 
iiiif tonofram Thu uould roolc to the repn- 
vniaaoD of the Durleta a* pattern of datV 
pc»m* rbe rtn-off pomt may be ctonen to ea 
traa aB alurt » thin an exitocuon vakie band 
drftortl 10 le nd er the dtoitb udo p of equrprobahte 
ah* t tattotgi 

Ihr <ame bmar> e ocodio a may be applied to 
be derrratn of the eituoano ralue array and 
Ir uhrd tn beair fradvnC'd* euiooMB niue* 

1 iha caw the alf^onthm tmfhl v^ofy that aO 
poma lb diffrrearr Cram didr p mediuf 
ahw oeaaard atoof tbe bne tcan, e tanlli^ 
p t tika 'tm t flfd tbredioto, teuld he ai ^ o td to 
anaoe <utr one til other posa be ftvot the 
<uir mo 

I hr cbppuit operauoD may be fijOoard by 
hartbrr dau redacuoa. teadma evmmalh to 
Kntlr ■nmmol ator Coat^dev e auat te O 
CrocD tn uaaar tlrracK dipped to bmary ttatr 
xrr ilr n u mber of potoa t a ai oe d a) (tate one 
the d wperw o o of the* potrav a* enraaurd by 
uh irt^MTUrt ai ibe tt riacr dattacr (rent 
pnm M pnni ibr atcracr dataoee w the oetr rw 
■rwhhca atrraar chnatKe Crom the cmirr of 
the imitf or the number of blocii of (our mo 
malK adyevura panrm potoa 
M a«Tet of ihi type rxptoi the top m iapho 
rrUtKwrtup Irtaem mute potoa «rt{i eertaio 
taTyeTtiev ton tq mtiaxal uay and not to 
tnhwo ha aowld be to(h>y oriented aru) 
rr deprndmt Method detnaodma *tKt eeut- 
lentT »uh protoape etaarCatJoet. often 
■'d ma ■•bnaaual n umb er cf anaqe potna 
hKb two tall mro prrwnhed, matnalK dr 
r^Tvinii ahr ranar^ hare been rmpkned fur 
erfl uh iber Rid, and pronooneed raor 
phokw fraturr* 

Implate tneibe.h cf tha Pipe ten far roto 
cTrimer or mavh. ubea certaio ecarWrlUtkat of 
tmaee potott them the demanded prepertje** 
Father the tan that dfwlr matfh h fauml to the 
■aaje or ihe mntiieT cf maiehe* are wied a* 


hifh rcvfnila] dittoed tmafet hare tbo been 
—.tt a f uUy dhcrtmtoattd “■ ” Tbe teeb- 
niqDn ha\ to aacne tonance* been prrfteted to 
where foOy anioouDc profratw* ® " read the 
raw data, r tuat t a paelimtoary *et of deajiptca* 
far each ftamie cctoe coGipcarat. then *efa ct 
the be»t of e^ *ct, tad irani ae p cratc them » a* 
to end up a th *t of optnmjed feature ce to r 
coDop^sent* For each dhertndnattoo prablcm 
the* ue irqucDCtd to an optlmrird aay w- 
fected. and appbrd by other Kettoo* of tbe 
danffaauort p rc Ri a m Cyaaha^ooMic deetofan* 
are OMdr by apfdytoq *t of deemon role* and 
bouodtns. a* autonaocaBy dneamtord to toe 
pit^nm 

rr e ^ r aiB * cf thw type |nrat the pr ot a t 
(taie tf tbe an. and bOow to Ovto dedfo ra- 
ucmale iba eecanetri c apprach Tha ■ div 
actrrurd by the ceowracdoo of deebaen bound- 
arw*. the extraciJoci cf *t of tma^e feararts to 
farm tbe d tt nc n w nn* of the et m rTi tto c tnd 
deemoe qiace Mem cf the imaqc dct uip ioo 
dbeuard abot are lo d^oraoQ and appbea- 
oon. dona arccadioa to tha ktod of approach 
Ihc teyc J iT p i iaiaia * ahich are curretiily 
■ppfwd to real world data atll play ao leaparrant 
role laj the dnrlopmmt of automatic etH ireof- 
mbon fr***Tna Tbrir *lf adaptK artf-opommoa 
aod panem deirctMo mode* of up e rauu p will 
■Bo** an fqrn w wn to new pattern claan not 
cooadrrrd when the rouQrm wwe oriaiiiaD) 
drwaned but far nrat number of applRXOan* 
their dacniiimaKrv abdity b already amply 
■iffinent 

It appear* » Iw rieee>*»v now lo aiudy more 
fcneral aytaem* emploima paitern df w-r l pu caw 
epatr d ScTtol tiom wbat ba* been da cm ied m 
far Ft*- reams ahearfy tnenljeascd, one of the 
“herein problema enconnarred lo tie aeoawtnc 
patartn daiwflrauoa wl muii n thru Bnwied 
fapabdity to treat cotnplrt paiterm. 1 wnak 
celh the pattern* are efttn nfMenthr uedfarm. 
••*d rrprewntam tn doowtaiu teqioD of the 
*^**“wd held I ti«*Je trniom, cme m iwwJt 
deabaa nhh patsenu of fteariy anu* trmwe 
mttorr<c Imace area* 

MethoJ* aimed at deretopon tupg. p^o^ 
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oliwti at acctjim? the image icxtun ptaj an 
Important role, Tl>c term image tcsturc “ has 
been defined ai a repetition of Heli-deflned gmupt 
of N-aiuci acr« the recorded inuge or Input 
fidd. The group conitcllatioo can l>c a random 
pattern, but tl>c pi cjcu ce of repetition « the 
dgnlficant feanire Taturc hw been to 
doerfbe the cooditiooaJ probabilit) dlitrlbuikm 
for pray kn-cb in a picture in\Tn the N’aluc of 
tbe preceding element. Other authon used tea 
ttue to dc»cribe tw-o-diromdonal cov-anance, and 
otlen again mean bj ‘'tetuure” the average tbe 
of pkrtonal clcroenu componng a pattern, a 
term nhkh It do^ related to the number of 
edec* per unit area. FTnali) texture It obo av- 
icived meature* uted to qitaoiitate pboto- 
prapblc granulont) ^ 

Applying thii latter exam^ to the recording 
of cell image* or>c rna> conridcr that the chro¬ 
matin granule* in the nuclem, for example appear 
to be raridomij dlitnbuted, *o that the meanired 
partial extinction \-aluei foilovr a certain db- 
irfbutkn. Thb dbtnbudoo depcodi also upero the 
lire of the eboten meaxuring ipot, or apemirc A 
Granularit) now U related to the tpatial and 
amplitude varlatiom of the meaaured partial 
extinction viluci. and aM«ed b> tuch tpeafic 
meamirci at 

JUfSg ituMl t n n Thb b defioed a* the uandard 
dev^lloQ 1 of the Suctuauon among tlie 
oteantred ex tinctxm v-aluei 
■Srfa)a grtni^ntj Tbb it defined oi the product 
of the RXIS granulanry vlth the aquare 
root of the rocaturing aperture area, t\/\ 
Aut$ctn ttitm jtmeimu bince ccliuia gronu- 
lant> depend* on the dre* of colored c^to- 
platmic or nodcar granule*, the autoctr 
rdatkm of m eaim cd partial rxuncDoo v-alue* 
can be examined. Ihc autoeorTeUlion lia* 
it* maximum value for zero dbplacemeni- 
In the abteocc erf granularit> J c constant, 
and homogeocoui cxcmclioo over the nbole 
area of the oudem, tha maxtamm oJuc 
Hxnxkl apph lor any image point. In the 
prejence of granularity though the correla¬ 
tion value decremc* Itt decrease, txprcucd 
at a lunaion of the dbplacement betuTen 
t\ o conadcred points i i meaiure for the 
coar*ene» of the granules 
/W<T spfftnm Thb I the Fourier irarafonn 
and doseh plated to the autoronrlaclon, 
irt hich dcscnbei the fpatiaJ frequencie* 
present In the recorded cell imag 
nic hkJogi t can attach more Immediaie 
meaning to Image pnDperuet ai they are Ibtcd 
In the foliovnng paragraph* Tbe*c eaKmdall) 
cml> ccrtiiJn aipccti of the more encom- 
pajnng autocorrehitfoo ano/yta. 


!•/ A ’ 

Dttinhidam »J Grwtait Dmeitrs (peal wahh hhto- 
gram)® 

The program examine* the jcqoeoce d ex 
tinction vahn along both rovn and cohromi cf 
the atincilon value arra) and defmnina the 
datribution of value lequcpc e* uhidi rhe aboni 
prrset thrahold and deicend again to rilart 
below the threshold. intPeating that the tcannnq 
ipot patMd through a granule. The d atri bcoco 
of scan length (egmcnii mhig above the thrcrfiold 
It a meaturc of the granule dxc efiuribanoo. 

Diftnbwhtn if iXfilaxrr fnm GrwaJt t* Crmr 
(peak to peak distance d om b uti oo hbiogiam)^ 
In the two-dlroctiJiooaJ ar r ay the progam 
finds maxima Indicating the pnesence cf dentrfr 
colored granules. The program form* the t&- 
mbuoon of all occurring dotances &cm nmh 
mum to maximum both along the ntwi and 
columns of the extinction value arrav Coafined 
to the area of the nudeos, th» analyiu rrcotli 
dmancet of chrtxnadn granulci. 

7V««J7psn Pniaiilittu 

Other measures exploiting lequetuial de- 
pendenoe* are for example. Image desoipen 
ivoaed upon the irpquencfc* of occujTfnee of 
tranduom from vahrs in certain exonctwo 
ranges to values id other ranges, or h»ed upon 
the protiabthn profile* of «*ch irasstwn 
iVTien, for rx^ple, eight such extincooo kvoj 
are seleaed the program may ftana an 8 X 8 
•tochasac mauix for the tranddoo probabihtict 
The cntriei here may again be arrai^rd m the 
form of B linear array as a profile and coonxtr 
diD’errnce* between profiles obtained £fOtn 
different cIa*M of cell image* may be evaJujffd. 
and used to form image dlvcrhnlnaton faUowing 
the procedure* outlined above for the evahadon 
of hhtogram* of partial cxdnctknH. One mrf 
howevxar abo u»; these profiles directly ** * 
template and f o rm diflcrc u cc pattern*” between 
the profiles derived from an unknown cell, 
that of a given prototrpe * 

In ihi* procedure the lequenluJ depenoende* 
extending only over i\ o cotuectith'C measured 
values are util red. Medwdi aimed at evaiuaong 
farther extending dependencies are fcr example, 
data reduction ichemn awesdof the covarunee 
between partial citinetkm vaJoe* or other de¬ 
rived quanOt/es represenefrtg transformed fwo- 
dlmemionai alue arrays 

The covanance matnx pcrnriu a deci^oo 
vrheiber the sequence of extincdoo 'olues b* * 
cell image could be cooudered a* a itaoco^ 
time series or not Prellroinary wodics on limited 
matoriaJ ha e shown that itationaiity "rCi n* w 
he ghm in images frnrn mwmaJ crib, where** 
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tnHMT ctD truyi iJww corakier^jlc drrUdim 
&t]m nukuftrity 

Ttctekp** seuentc p»neni» tmoWng 
pjT«nt4«1 mimb rr fanafC pcintS W a CCD- 
ihaH be ta T j pitcd Deal wUh Ssw 

ffiamf t n 

Data redacilon begin* beie freqaenilT »Iih aa 
inii^ capping, le^ hi the cau e m e eatc, rotoc 
twi to a btoary ititE. Whlet hnage p>oint* are 
to be aaffncd tn Kate zero and »Mcfa to Kax 
ot* depend* npoo tbe gedfic algwltfam 
dasara 

1 are provUaDi vrbldi call all Image 
pcciB below or within eciuia 'ralue range 
rero, bB othoi ooe or ke vena The gray levet 
i c p r t a iJliu g tbe cut-off poloi may be diuare to 
coutodc v^hh tbe in tbe eztlnctkai 

value li Wi r ^ f m- Thk would reaoh hi tbe repre- 
^ ^ic eocleu* ai patten of dark 
poinS Tbe cuKrff pomt may be ebeaen to ca 
tract all valaci althhi an ei.tincri oo Taloe baod 
deffaed to re mJ er ibe cORribodoD of eqtdpnibdiic 
aloe cotuaua 

Tbe tame binary eurrvhn g may be ippScd to 
tbe dermth at tir rxctocuoo value array and 
be uted to locate fratfino of nrhytloB rahxi 
1 ihb eaae the tlgoriiiim aigbi giedfy that aS 
poaB wlib dlSercDce from tbnr preceding 
value njmux e d alaeg the Uae on, oce e d tag 
p rc d eaa ua fd da i dcnld be aigned ■> 
uaag e ctaic one, all other potna be glra (be 
Kate tm 

Tbe cUppiag operedon may be fiaOowed by 
htrtber rrductkxi, leaduif oeatualiy eo 
ilBgW ama e rica l value Pjaropka, cJct r acted 
frees an hnage already dipped id binary Rate, 
are tbe number of pomt* iidfnrrl to wvn- ooe, 
tbe dhpanuu of there point*, a* meaKacd by 
(oeb peopertK* a* the B%efage dhtEDce froen 
point to point, (b« arerage dlKaace to (he oeareK 
neighbor are rag e dbtanee from the ceotiT of 
the image or tbe number of blockr of {rntr mu- 
Daily wUci i' ihg panern pcint* 

klrmttrer of tht* type exploit tbe lopcgr^jiik 
rdatlooahip between tmag point* wi^ cmAahi 
pecpertiei, but la way and not hi 

irrfucai that wodd be tdghiy calentcd ud 
are dependent kletfaodi detnandlcK Kciei cdId- 
odence whh prototype coemeJlBdQn. often 
tuvoiving ■atnucaal umber of Vny pnpm 
Incb nnw taB into p r taj lbed. tmrtuaDy dc 
prudent alue riig[a, have been employed far 
tdb whh rather rigid, and prcaw u T K e d mor 
pbolodc fcatnm 

Tenqdaie mrthodk of thn type »e»t far enin- 
cidenee, or match, wbeo cstain ciKateUat»aB cf 
htt^e pcinci ibchr* (be ikiMLaM propertfafK 
Ehber tbe Eaa (hat ■bgle match b fauod to tbe 
or the Dumber of maicbei are i»ed a« 


da^fiera Tbevc metbodi are when applicable, 
highly ipetifle In tberr ability to dtotrimtoatc 
They are ‘br* '^T Inflodhlc- In tH* rerpect 
they can atlmtino t tbe difficultia which 
prtjcrdore* ming detcripton a* 
<fi«3*ed here ha to deaflng with highly Kne 
tiaed pattrma 

Tbe ya bbknw eucountcretl In pattern elafd- 
ftcaikn of dgnai* aa obtatoed Emn low read don 
devkr* hare In many h tita a ca been mired. 

tetfank^oea are wc{i-cnabfi*bed.** P ( 
tcTTW more ctaopJex nature nch at faund to 
high remintlon difldird hnagta bare abo been 
Bucnewfolly dbohsinated The tech- 

nkiuc* ha\ to mmc Intranrn been perfected to 
where AiOy auinraaix peogramB* ® ** read the 
nw extract a preWinary ret of deacilptori 
far ewrh feature vector eompomt, then (elect 
(he ben of each ict, and Cramgenerate tbetn (O as 
tD rod op with ret of cpthnlred feature rector 
CDDipCBWTit* Pot each dtosimtoatkm problem 
tbeve are anfiieDCed la an opthabed way (c* 
leoed. and applied by other RCtfata of the 
pre gram CyKdiagnoKic decUoot 
are made by ap^lm set at de cb fao rtdn and 
bouDdarfes, at auttanaucaBy (kwj mined to the 
fxognan 

PngrtiBi cf tbb Type prevnt the prent 
wtg of the an, and faiUmr to thdr do^ ra* 
donak the gruBie iik appr t a d L Thb b char 
aneriaed by tbe w njetku of drdken bound 
ariea, the enractirxi of a Kt of image feactra u 
farm tbe dlmcTiMaaa of the obeervatkn and 
drcUon (pace Man of the toagre deacripeort 
(HvoBard aheree arc, to drfinjrton and appbe*' 
tfao. th o ae n accof Jto g to thfe kind of approach. 
The re^iecth program* which are e mu ntiy 
appded to real worid data wID piay an bnportant 
role to the dereiopcijent of aammadc ccB recog' 
oldoo anretr* Their reif adapdre, *rif-opdmliing 
and pattern detredoD tnodes of oponitkaj wBl 
allow to ratrn a o p to new pattern damn T«t 
considered when (be ruuttoe* were origtoaliy 
de d g n ed bta far great Dumber of appfication* 
(heh t&erimtoaUry abthty k already amply 
•uffkfert 

It appear* to be oecciaary oow id nudy more 
fcnesal *y*nm emplciytog pmtero dacriphooi 
quJu) different fiimi wbat h»i be en dbcofwd k 
far For rrascoB already ttamtjoned, ore of the 
toboent proWetn* cncouiilcred In ti* geo m etric 
pattern cto^flcatfaD ■rbem b tbeir llmhrd 
capaUhty to treat co m pl e x pauenw. In drgk: 
ceUi the paacm* are efien wiffictemly tmifarm, 
a nd repeoKstatfre In domtoant region of the 
■xanned field. I thmc a xifa ia. ore h n*5Uly 
deabng with pattern* of grrariy varytog w in iriy 
fa ttoerae image area* 

Method* aimed t deveiophig *triublc proc 
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cjrfng (echiJqua for anaJ>ting highl) complex 
punenu xrc kr>o\Mi m ihc “wructuraJ approach” 
*rtd concentrate on “meihods of dc*cnpuon." 

A pattern fa coupdered aj comfatfng of a num¬ 
ber of nibpattenu, interrelated »ca»eiiiM{ to 
piecbel> defined rule*, \'rhich are afao rcfqred 
to u the "praimnar « term lent from ctntctural 
Each Jubpattem fat turn may be con- 
odcred as buDt up from tubpaiterm of a Iom-ct 
hierarchy »gam nitcrrelatcd accord ing to ite 
underlying prammar The hierarchy of Racked 
Imefa of pictorial nnjcture may rca^ Into con- 
ddcrable depth Finally the fuctorial pattern fa 
broken demn Into a ict of ^primlth-n” or archc 
type pictorial cJemcnti, Theie when combined 
•cewding to the preaertbed grammitlcal rule* 
form the lowcrt les-d of rubpafterm. 

The Rruetural approach fa aimed at bax-lng 
the program dm’dop ■ trt of prlmlQ^'ci •rtA 
dJincmlaul concatenation rules, which would 
allow lyntbetfa of a vrWe viri^ of diOcrent 
paRem clanet. 

Rctorial analytfa proceed! through a pre- 
procearing »o^ which record! the lodfrldual 
image p>omti from which It imut recognlce the 
primJtfa'eii. The output of the preprocesring 
comfatt of a C« of primliis-ei and their coordloatn 
la the image, lite two-duncmioul Image fa 
arranged fat the form of a Uaear arrav Ifadi^ the 
lalaidLaied primtiKTs, and fub^eeted to a paning 
operatioQ which exatsmei the iarerrelstio&thtp 
bcfweea the primitives. The parser output con- 
cfats of a dcs^ptNO of the paUem In lenm of 
it! componiloa of nested tubptUerm and priml- 
th'cs, ^ combined according to the above 
mentiooed rules of cODcatenatKm 

Syntactic analyw essentially aiks Is ihb linear 
array ooc of the clawes of paitemi defined by 
the rules of two-dunemional concatenation? 

If so, a desmptioD u ac^ned to the panenv 
giving its ttruemre In tcnni of the undcrlyiiig 
grammar Tbeae descrlptfans are oatunlly 
lyniax directed, and typically have a tree ttnic 
rare exprestieg the r^tkmhlps between the 
grammaticaJ consdttienti, fnco which the hnearly 
arranged pictorUl tofcrmalion has been analyzed. 

As an unknotvn object is analyrcd, lyntactlc 
aoalysfa proctartfa through frequent prograni 
checks to aiRirc that the coostrueuoo fits the 
desarptKai. The deaiioo made at Junctures are 
j r,*Af flccordmg to method! of clawml Raimical 
clasaification theory 

The rtructuraJ approach has do< vet louDd 
pr^crtical application to chniesa cell data. Its 
£vdopmcnt fa freed vdth numerous difficuhies. 
The promise of generality and ability to handle 
highly complot picrorial Wefa. » wtO as the 
inherently high reliability ttemming » 

teittjvc use erf context make syntactical analysis 


attractive. It can, therefore, be antinpajrd tlut 
ccQ rccogniiioo syrttam wfij me methodi m the 
future u n l irmg both image desoipTcn fcrnxd 
according to the pnnciptei of gtotnrtnc 

approach, as well as roetbodj fcfJowmj from an 
analysis of image structure, and hs fubpancnn 
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Dt StODCBT WtmM 

Kv SaouLB CoBXurr Omcbu. Piorwj ftc 
Amoo To CvmiuisHa? 

Tbe far m aamuted cptDAafmtfa 

dcvKc on be e a eop eml wUh eocoplkned 
tn c nmtiufca doa proUem. A rarwift: b to be 
del ecte d and dcdpbertd, wfakli b (tvea in an 
Tmknfwn m^e of i%nal prani^ti !■■ and m 
tents of an q^bowb code. I thb ccanpaibm, 
tbe iinjwgL b, far crampfe, the otaEfnaiKT of 
crD tbe term Mfiol bar to be undauou d ti tbe 
ptmical vrtdcb b made oa fc ani ii i iiiW-* - 

doo fmH i n ii. far rxai'L^i t c , at tbe vidble Bgfat 
Aiimliig that nch Tnr»n e k cnfcied ai 
detectable d(nal, h can oofy be lod if irff l wt 
■ ataQjfade wltablc lo tDsc, »—qttandff 
and pro ce a tbe df&al without pladiif too cnaoy 
actave oc Teadttv ctaruam a on tbe tramnitted 
nr ii ^ i t . Tbe p re i aan u teit cf tbe ceQ mar 
etaoddaed at pan cf tbe irc rM of rraecHL 

DntJag mJ Dttrrtim 


ma^saacrof ceD. ^VeJtBt need id know wbat. 
p te clMl y b tbe eh» by whidi we have to h»- 
top f et tbe optical data obtained. Tbe tcamm t ef 
of come, bu Steady Increased our potential to 
dmkifi an cCecdve vrortlns code* and. In 
ao bas enbaaced tbe Kuddrlty of any 

PMwlaTr by tbe men a ppbt-afV ai of Its ajpcrlor 
iir ii"T and ccm b lD a d cat. 

Esen by tppflcadoo tbe meat wphisdeated 
i t fiaWng syMem, If tbe mesaase r mb ^ cannot 
be scad saibfactorlly cik may tun pondering 
wbedKT or not tbe receiver nhlch Is employed 
h— ibe quafifleadoot neceaary for tbe Intended 
purp cne. fflncT oHthcr tbe code ncr tbe range of 
dgilal pa i aipc t m cf tbe coMSige to b« d e d pber ed 
b ksaiwB, caK can cady guest in sdiicli way tbe 
recessing tynem has to be m o dl fk d. Moreover 
than doei not exin any delreltr which does not 
dbnnb tbe Inccai^ng dgnaL Arc there paraine te n 
otbcT than tbe riadet) qnandtadsc measutes 
wlilcfa ase Ekdy to yield saafdve, nniqnc, and 
«■ ■■OTutf reading cf ibe mexMge of malignancy 
frtan cytologic eatnpW 

Oyoi«r m tk Lmof Cdl 

Tbe Meal object to be todm rifted b one dnglc 
ceO n lUa, the Amcdcoal ime of which b largely 
tasdbnnhcd. It may be et mrT i eil that mch an 
object can be prepared. Tbe profalog dement 
may be epdeal radudat cf tbe sUhie fitma.u . 7 
range. Such an cfajea b cbaracariced by a 
CBTtala dlfU’ftpuiioD la ib ra e spatial and one 
temporal eoenflnases cf rcfracdse fcoda (1, t) 
acM atror pd oe c edki eni o{l. t) The ideal 
opdcsd asalyds 'Msold have to mrw gp with the 
ctanpletc Infermadcai aisca by tbe n nri Kitfl 
dau ( (t. 0 and a(l. U (Such an ideal analysis 
b DC* tbe man c rjf>o c iic ease which would only 
co n iatg as finic cf the ccanplctc data as ponlhle 
in order to allow cdl kV ii it f ii ) 

It depoids ca> marry expoimental dctaib of 
the medsod cf chKTsatkn bow tmvh cf ibe 
co ta p l r le infcrmatinc b letaiaed Soane more 
geaeral rrmarfa, however may be "jralvt** far 
drcwtng which part of the roeoplete Information Is 
'sosi'h enoveubonii tnnrce u r p fc tedaiiques are 
appDed. 

I These techniques take tbe minftfr of the 
Bgbl aridng frtan the ofcjeet for qaanlJtative 
mcawrementi. Hoar, tbo cvtluatiesa of the 


la order tn solve this problem, 

(be fine a ppio e cli ■mmai that the r ecepclu n of 
ri« air aa gL b wrfTw-lrm. the re ce rded dgnal b 

abtady to analog »the BMife tD be dedptesd. 
I tbb case, what we are only lacking b the kmwl- 
edge cf the code. Fee hataece. oor optical nwb- 
cds cf obscTTaricB may b« order to 

rvahnse aS tbe parameters Bc ceaaj jr lo rtsolre 


image b concemed with ahaorpdon m 
Bnmemmee by rise otject rather than whh 
its light sc aa erfa g pa ' CV CT ti cs. LKicg ceQs show 
very httlc cnotrast by ataorptirai or flucrescmai 


SoKir the theory cf cbofacreiH optical autarW 

sowhfci wa impiaddy refer fa Ibe fcikw eowWera- 

a^aes Kamranspartni. wemilv aararrMe 


djjecm, the r ex tr fc ll on to alble bthl b fa "i .^ aa 


n'uposiuu 


Ifl/ ]$, 
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tulnlm? Hhich h to Incrraie ilje contnm hem Mnd nr, Wgh pemcr tod radlantt.* Br timE 

evn etj^onhr chtngc* tbetr fuocUonal lUte. of the cotnbinaricn of thoe fcatura. tie Iw 

2.Li^hi st£UmMi—<xmsnot\}f found at c> btam h uniqody luited to male a new iotokIj 

tokJgic objccti—b hanJl) rafinard b> datnetJ to cell Ideniificadoo- 

opdea! dc\-ico In « quanopiuve The fhait fim and fommet. the ^liaJ tad tnaperaJ 
method dupJa>-j a mD-dizDcwiooal dlt coboeuce of the %iit watei cmef^ fiota tie 
tribuuon of the refracih-e index rather qualitt- User detennioe the japenorqiahtj-ofbjerl^ 

U\eh aod mIiK ambknnq It doej not, m par The concept of temporal coberoee m*> be bed- 

ucultr detect rtr relalnt f>k*sft of the •caitcred majired bj liinply tayinp ihj> the proptfacoy 
'^ireJett The mnjerener trtuumkuoa micfwcope wave*, which cairj the optical ujujj ' can be 
mcaiura oni^ the light tcartered in the forvard picTUred in time thli b \Try rimllar to the wefl* 
direction. The intcracQoo Into other durctioiu known tmuioidal oiciltadoo of a «* , corrcBL 
of wat’ckti arbing from different ptru of the Morem-w the watt frono (sorfaccs of cqaal 
jcattering object (containing the bulk of tnfor pham) of the light triang fro m a Ia*r are pre- 
mation on the ilntcmrc the object) b not dscl) thaped to that the phaic of the auergmy 
roeanired frpbt wa\ie in one pomt of the plane peTpcndiailar 

3 It b common to all dru t t ea l c)‘topbotoiiieiflc to the optical b alwrqa precaeij' related to 
mcibodj that for quantitative ev-aluatkm, the that of all other pomts in the aame plane^ (tpjbl 
object b cirt Into a large nirmher of utlsifj U- cob er c u ce) For exampJe if the laaer beam h 
mnu Thb ma> be accomplahcd, for ccampfe b> wcD coliunated, the phaie of the e muging ware 
opticall) acanning the oiyeci In mdi a ithj that la one pomt ef the plane popendJenar to lie 
on!) radiation cuieiging from one email part of opneal au b pf i rbc l) the ai in aD other 
die objw contributes to the lottantaacom pobin of that plane. 

t^RttaL One could never obtain light of loch qiaCfic** 

4 Onl> time average* of the opikal coostana tlon* from a thermal light aourcc. 

of the object are cotwaJerett Thu reatnedoo n»»y The mnaiiiahle coh cjcnce of the larr Ii<hi 
become questionable if ot^u « ntrt are bdng couW perhaps be uixUaed to probe mknw 
•Tudied ganiim* in H'ayi \ttv different from the «** 

I ahoold like to point out that becHTOt the In use tDda> TV prin dpte of auch a procehae 
odnlng techaieaJ fkeiKUe* and the object to would be emhar to the “beav^ atom metbor 
which ihe> are applied an intone proeeu of of \*fa) irructure analj'm* * which ha teen 
mutual adaputioQ alwart take* place for ex suceescTuDy osed la the part to recnoivja b 
ample the 11 4116 cell hai rarely become a cito- three diroensiom the ftracture of large faotda 
logic object became of the lack of effective tech- rooieculea.** TTw bajb of thb method u the dc- 
nlcal faille* to rtuef) It. Theoretical and ex lenninatioa of and relatrvc /•karr of lie 

peniDcnia] work, howorr which wa* rdmolaied light tea u ered by the whole object bate afl duee- 
by the invenlien of the torr ha* fbown that new tjens wherebj the mutual interframcc tf de 
wrj* of ^Aknnt/ and fmtf/ fnw resirJetr trora SSertnt psna of the ctject 

remg are ooiv available, and they ihoufd pro- u laien into account (Fig 1) For cobetnat 
vide the haib for a rather different approach to optical probing amplitude and relaiirt pba* 
the roajo w o p ic object. How can we me tbeac would have to be recerded by pf arfu B d* aat 
new method* to probe ceQj c^ticalh and what trred wavn to intcr l crrt i ce with the refamce 


adv'anta^e would we likely gain by to doloR for 
the purpoac of automated c) todlagnodi. 


CaVmU Ofdttl 

The light beam which e u ter gei from a Uw b 
highi> dmxtioiial, powerful, and ertrerorfy 
fftonochrornatic it po^eswa an unpieccdemedly 
high degree of ipatiaJ coherence Furthertntwe. 
the la»er can be ‘-Q-fpoiled m order to emu 
fljiclc giant pviba of extreme)) sbon diiratiop 
Imieadof»ceoooing the object plane twreouJd. 
in a con erjiional optlci rjnem, aho obacne and 
Kcuon buendty fa the Fanicr uWoro pl^ 

e.» tn dw local pJftoe of the objecd elcin. Tbb dew* 

^ reduce the km of 

donbwef the Image If w do not coo.^ cohetent 
opticaJ iD nnltiating and rmwrijof nwthexa. 


beam (hoiograpby) 

The eventu^ m uju* in emplojing mch * 
probing technique will depend on three coodi 
tioiu, the fim of which b the most *enou» ooe. 

I The Biriaca of equal phase (wave froott) 
of the incident -a e murt be known over the 
•cattcriog region w th at Jean the tame tkgree of 
accuracy as the dedred (padal rreoliuion (both 
in the lateral and longitudinal coordinates) 
Thb bard condition on the spatial cobcrcoce cf 
the illumlnafr^ light can, however be met br 
the Lmct ® 

Muldpie tcaaerinf of ibe %ht inride the 
tWd be oeglecuble (Hiylngii-Dcbje 
approximation) In order to more c^mxnienih 
make the numerical evaluadoo of ihe »cattering 
data. For vbible Dgbt. the RayWgh-tkbyc 
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If (Qod wllhlfl CMfol CUfC dl 
r rif i c th i'wW, ot^ ihiciMS >ad nrteriof 
•i^le Tbe nl ood dx Levene eutmaf 
problea, ho«e«a- b abo poabie te otbs fynecm 
ubxb do ao( «lk» the Rc^ld^Ddirc 

m«r»nri tr u iiii n if •• 

3 In ader to make (he method qaoaiatKe, 
caihbniaaD h oecnary Thb may be dooe by 
apptylnft model ob fccn. (or example, pot^ vu c ae 
lam apheret or poUea p ardcl ea, wUcb ha^ 
ueH-known aij llf i. Lng characteriada ia tbe nnfe 
ci( nible light 

coodderBOotM a pp li ed to (be biter 
(aciM.e to tmt of mmrU wa ea rather than to 
thar wperpaMtkn m >p*oe lead to tbe coothaio p 
(hat c^cs irlathel) iiaall mmcmaiti tn ipace of 
K tmog obgem or aiiall a r iatfa ga of the 
■caumof parameicn (refract! lodca) of the 
obyxt, can be de wried froca tbe apcOTal aaalyat 
of tbe acanered CghL UeU-kooM> examp tea are 
(be acciaate maurcmnic of (he re kxit y of a 
toorlca ihett cf papa moMng bqtud or gat. 
udrog laier hgtu The pr in ci p ic of tbe "»eihnr( 
hicb mca ap fi tbe Doppler freqaeocy iWft, b 
•bo« m Flgive 2. At pr c an . It vema pr—Tilf 
uh tbb method to mraxire rrlatK ekicitka 
dcM lo lepfcCT Ilmii cri' ca 5 X 10^ cm/m 
'qg!iica\wDa ol (be taicT Doppler rtochnmr to 
blood flow meaMmaena oo t i poac d raaeb hare 
hem aiatgeatcd. 

Cytclc^ alao, fa hkety to gals aometbini from 
(he Ufh meanebromaey of tbe laaer bgbl 


1 StiwT the aekdty of protCDlaamk roTafrrinq 
(0006 tom/islfi —BO ma/min) fa m dx noRQ 
of Uk Ixrr Doppler vt kaiJKCtJ protopUtmic 
motloc may be ueamitnl 

2 AuIhbL tDcnTULuD cf the nacro- 
Mci ee ofai, which are the tmltfiag blocka of 
pepupiaaoJe ■njcn im . are Bkely to be detect 
aUc In a^mflar uay to tbe meastretmt of the 
diffuakai coefBdem w^xoded pQf>»tymte 
latex ipbera (0 U x and 0 06B it dia m et e r)* 
frean high rmfajtlcai apectrml analyd of the 
Kaytrlgb a uaJ i a c d hacr light It fa the lnn> 
ceDular Titcodty whieb can be tneaa nr ed n 

fr* aad in real rfror w th tbb teebnk^ 

A aomewbat more detailed ilfanwiiai of tw 
potentUl appfrancaa of cc fa c cni t cgitfeal metboeb 
to aiwanated c>tnfogy h ghm In tbe ibfkrwbg 
KdioaB 

Crfl Anatm la TVat DtmtasimJ 

The fint erperfaDental problem beie t» to 
place tbe acatterer into the acattexliif area in 
antiahle way (Fig 3) It « ret piif e d that, during 
the measuring tfanr 

( ) the ceb ibould be ae pa r ai ed from e^ 
other 

(b) the nxnemeni of tbe crib ibould be aiffi* 
rienily imall la order t rdd (Sacurbance 
of tbe mterfrrornemcalJy l e uxik d. acat 
terinf data, 

( ) aolwooplc ceOt d«uld be cadented rrla 
tb tn tlx hidden t beam 
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A Umirvar nozzle flow chamber of ibc t>-pe 
recently reported by hluIUncy rt “ U Glcd> to 
nosfy the abo\T ccadhiom {•) and (b) la 
conocc&oo with a pulsed laser thb flow tyttem 
can abo meet the coodidon (b) For a t>'pkaJ 
DOzzk, an exposure time ol Icn than ca 50 oaoo- 
secoDdi b necessary to InterCerocnctiicall) record 
the leatteied warea A “Q-spofled" laser dc- 
li%Tn suflUeot qj q gy viithla (hat nm^ interval, 
while stiU reuunlns coou^h of is and 

temporal cohercoct . The laser pule has to be 
fynducaiued >«ith tbe occurrence of ooe cell at 
the meaiunng ^kk. Smee the cells carried b> tbe 
sample flow arc wdl separated on the average • 
tbe svtichromatloa does oot cause senous dlffi- 
culdeiL Other problems in such a set-up would 
be the design id a suitable rcfercDce source and 
tbe techniques of recording tbe Inierfercnoc 
Dmgei A pmhole in dose prommt) to (he scat 
terer (possibly of known positioo uilh respec t 
to the scartCTcr) b likely to be tbe refcrcDce 
source which places the Icart ttnngcnt requue- 


U too short to allow parallel of the 

rrtxrding plane, a high lesohiDoo storage tube 
such as the UcxnnghoQse PermachoQ vldkao 
would have to be employed. For computa- 
tkau, the data hare to be analog-to-tflsital 
converted. 

Some \-anant of this recording prraapk (Tg 
3) may be meathaDcd Badcaliy the dmple 
bole which acts as tbe r d aenc e s ouice may be 
replaced by an optical tramipareDcy suds a* tbe 
bolograro of a “referen c e ol^eet" far example, a 
cell of ee i' i s in dimcmioos and g iv en rdrietivc 
index dhtnbntleo. (Such a reference bofegrain, 
however may be computer s>'ntbe3l2cd and may 
cn rr ej p ca j d to a “tynlhesizeri object” rather than 
to any particular one * Such a cobcrctu 
optical “matched filler” technique would Hdy 
reduce tbe amount of data to be p r o ccned and. 
perhaps, completely dnnmate tbe seanntog cf 
the hologram plane 

InmcfUnlwr Vunsxtj cW Pm$pUi*oc SjntmsMi 


nmts on the TTSohitloD power of tbe recording 
matmal, and this nrpe of reference source would 
abo CsdBute the cvaluauon of the scattering 
data. Other reference sources mav however be 


copssdcrcd.* 

Tbe irr or r l in g of the interference intensity 
pattern can be done photographically Emub 
itom U some 1000 hner/mm resdudem power are 
a -ailable From tbe r e c orded data, a leeonstruc 
tkn hi three dimciuiom of the optical constants 
cf the scatterer fat particular the refiracti r Index, 
h possible. * « Fev this purpose, the photographic 
pate would have to be scanned by a mitabk 


nucropho tome ter . _ 

Tbe pattern aniing from the interference 

b«wm 6bifa Mre «>xi irfercKX nay 

be 

lm.5c OT ■.™<» tub^ SIKC the ap<»un. Umc 


The high reaoludon spectral analym of the 
Dght scattered from the eytoplarm or m the first 
imtancf, from model proteinaceoai coQolds. 
seems to be a fairly straigbtfoeward proccdiire- 
figure 4 shows, for example, alternate ways of 
signal procesdng asmg a sdX-beatlng type of 
hsgh resoloDOD spcctrometiT Tbe dUferent 
methods of dgnal pio ce mu g arc in order to dh 
dnguith between different physical and physi¬ 
ological effects, aD of which change the spectral 
compositiaD of tbe scattered Cgbt Heterodj'ning 
methods not dncussed here, have addidatul 
capabilities* " for this purpow 

Such an Instruinent aDowi tbe mrajurement of 
barmociic frequency cotnpopcno cootamed in 
the scattered Dgbt within tbe range from ca 1 
c/see to some megacycfcs/sec. In parocnlar tbe 
very low frcqucnc) compooents are cf Interest. 
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Fu. 4 Hi(h ^amra] « aa anl bacr bffaL. 


For tamico the ipoctnl kae b wrim l nf di ibo ifalf OKtbc’d k twvr to rroid asty vl- 

m ttrfi i Bfht by tbe gUMilcr prtxdn fantkm of the let-ap Tbero cre wahL- optkil 

■eifoiki ti tbe ht iVy iM m (100 A cfiamirtcr) b obfe ■yttenH «Y»II»blc %Kicfa u» «n ffectfr® 

c* 5 I /tn. The mita ex^wtartaal probtm ht poenmitb MstMtfeal Ttbrokai bdidwL Tit rt- 
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maming proWfio h to kftp ihc cclli In a fix«J 
poBiIon for the time of mcisumnenl. Thii tonu 
out to be a tenou* problem bet h Is qdic poidble 
to tolvc It cell ino%TinentJ Cuter than ca I fx 
per tec —bi panicuLir turbulent onei—mun be 
pre\-ented. 

PtitMttMlJtr -U/wnn^fV 

AMummp the technical and pracucal fcatl- 
ULty ct Rich coberenf optical dc%ica b plven. 
what could be gamed from them far an automated 
cytological procedure’ In jummarj* coherent 
cptjcal rtmeran ana/rrii of ceili w car* could 
>1eJd quantitad\-c data fa three dimendoM of 
the opocal scattcruig of the \ bole cdL lotm* 
cellular tircodC) of Being ceBi mav be measured 
m real dme front high re^utloQ fpectro*copN of 
quaii-cohcrcnt tcaitcrtd light In addltioa. pfoto- 
plamnc streaming mat be deternuned 

The faformatioo potential^ gained from co¬ 
herent optical methods if compared with the 
^dtiocal'' methods, has run characteristic 
features It u lileN to be a more complete set of 
qaanaudvT data on the object arxl it b measured 
oo hting cefli. 
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1b these openfag remaris we discus nfrular 
prop er ti es w hich caa be jneasuied m flow Mtrou 
aod emoloe the sensor* which caa pewendr 
measure the dutributiOQ of a liogle parameter 
(fudj as Nuhnne cr Feulpen-DN \) amooc the 
mcanbm of a cell population, the po*»ib3ilif* cf 
other iCTjSQn, and finally the comfafaatioQ tf 
■ingle S t m e n mu> nniJnple-paranieter se»tnns 
lo flovr-thiougb analvn* rv'steim, cells pass rapaDy 
through a sensing fofumc one at a tune Bceat« 
measurement requires only '’0 to 50 pscc and 
cell* are analjT^ at rates of 10* to lO /nna, 
detailed mcrphcfogicai mfonnadco of the rrpe 
trarh rlfinill T obcuoed by EQiciTrc^JiC obiervation 
u DOS available In contrast, flow swretn* offtr 
rapid and, of great unportance quandanve 
analvsis of funcuonaJ aod bsochcnuca] peop- 
erdei Stamuca] precuHio ti err good becauw 
of the large sumbna of celh meanurd The more 
obvkus methods cf sensing c e ll ul a r properde* 
have been oplored to a linutcd ertent, but it 
seems certam that other lecfanlqoes await defi* 
niPOn and ajiphcatiOD 

ttMUr-TAJlAUtmi ANAJ SM 

■L Fbmrr Si mr \fed»Js 

Tbc ad •antages and limltaaons of micrtifluo- 
rotnetry using the fluoreacence miertscope have 
been dr«cuned fa Ruch-‘^ As ppGed to flow 

Thh wnrk was jscribrftwd auder the aspfcci of 
the U.S. Atomic E n cT ey Owjmlwkwi. 
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a fluonacojcc emlniaii mailinuin at about Al«, ow n*rtj>odj lijvv 

^ run wflx-tlcngth (gr«n) With dimlnhhiDg the recent ntentorc. Ctoe of th« aoVdidtt 
<k)ublc-hclic*i content of the nucWc add mok- of curophim at « fltt a acmt ttain fcr b^ton' 
^ bind* to ao locrcating extent In and irurmnnifao cdk^ Stifnii^ occun nrAit y fa 
the asaociatcd mole cul a r form, aUcu-ioj inter the nuciaa' material, probably bccantc cf ixm*- 
action bct\ ten adjacent d)T molecules and tiotj of fanolnble salts of nucleic Anode* 
shifting the emmioo to looger «\-elengths. Thu*, uses DVase eoojugaicd with flxjorejcdn-ootiw- 
the cmisdoa peak of the riboa om al RNA-djt c>'anatc as a specific stain for 4 in tbf 

complex b at 650 nm >v-a\’elcnglh (red) If cell nucleus. These metbodi offer posibffina far 
tm^ural erder u complete}) lost (random flou ml cro fl uoro m etr) but suhahle pnxedora far 
o^) there fa an e\‘cn greater shift to the red. cells In smpctBJoo ha^■c to be derdoped. 
PitJtein interference vnth d)T b/odmg can be 3 Ue fui%T a^omed so lar that the esooiv 
e Umn ated by blocking agents and proper choice fight beam Hlartwtf Ji m iwb huger cdl 
of pH By tttirtg optical filters or c^or-dfapeishx diameter so that all cellular cktall it loft and only 
elements and two or more phoiODmJdpIicr robes total fluorescence fight emWoo per ceil fa =*»- 
to Independently sense green and red this method tired. TTifa fa actually the case in e u rraii flov 
offers the possibility of tfamilraneous measurement systems but needn t be so. Ooe can gmcjstr m 
of cell DNA and RNA content. ceaiing laser beam of elfipocal cioo se ct M D trith 

3 The phenomerwn called “floorochfomaiia”** axes 2 and 30 ^ long If celJs cross the beam alag 
has been used as an indicator of introcellalar the short ari* they are scanned In ooe dimenaoo 
enzyme aetivit) W’hen coupled with flow and otide structural firatures may be detectable, 
system anmlyvfa, it may enable automated analysb Applicadoo to celli stained raetachrcmidcaDy 
of cell esterase activity membrane traosport with acridine craoge cr to differential coontme of 
fimctlon, viability and pr esen c e of other cn- leukocytes are intriguing poaibifiDesfar dKfotnre. 

tywcu Uvt cdfa incubated nith fluorescelo 


dia ccta te (nonfluorcsceot) readily take up and 
hydrolyK this fluorogenic sobstrace, reiasiiig 
free fluorescein vdchw the cell Beause fleso- 
res cein fa not rapidly tratuperted across the cell 
mem b rane , an Intracellul^ accumulatkn oc 
curs, rmdering the cell flu or eacent. Fluoro- 
chromasia correlates vdtfa cell ^‘iaHlicy aednry 
of cftcrase eniyToc,’* antibody produemg ahffity 
of mouK ^lieen celli, and pOHfbiy with other 
funcdocul properoes of cells. Um of other fiuo- 
rogenk suiatrates to assay other eozyme ac 
thitles fa a potentiaO) pos^erful technique 

The techniques of fluorcsccnily labeled ano 
bodies end an%eiis arc now widely used in 
diagnosis and research and appear to be adapt 
able to flow-fystem anah'sfa. The general prinaple 
was described by Coons and Kapbm. Andbody 
obtained in free, isolated form d conjugated 
vdth fluarescein-tsothlocy'anaic yidding flno- 
rcjcentfy labeled andbody The correspociditig 
antigen fa added to a micure of cdfa and at¬ 
taches to those carrying andbody on their surface. 
The labeled antibody preparadon fa added and 


B Lt^ii SettifT A/rfWx 
The phenomenon of gren Dgbt matiennc by 
suspemloro of panfcJes of ceifular di muu Mos ia% 
long beta used to measure particle ctaicentrsiian. 
Methods of detec ti ng single par ti cta have beai 
dcvTloped more recmily and thesjrctfaal treat 
ments hsrve been vroried out “ ® ® which imIk 
the method a t t r ac ti ve as a way of obtai ning we 
and structural In&nnatioD from smglf cells at bi|h 
speed The method of Mullaae) rt af "makes 
use of csseodally the switm* flow system taed by 
\ an Dilla rt «i “ with the cxcepdoo that Bght 
scattered at small angles (IhS to 2.0*) to the laser 
beam fa measured. For ndfa m the di a ttr cer nnge 
3 to p suspended in a^euous paedhtm, the 
amount of such scattered fight fa ipprorfmatcly 
proportkoia] to ccH s-ohimc, ylekiing an optlcaJ 
metlnd of ccii sizing kVyatt** has recently o*d 
diOcrcnlial light scattcrhig at wide angles fax 
idendficaDoo of bacteria. These new approaches 
open cxddng pomfbiUtics for anahtb of ^ 
fllUpCJll gS. 


brads to the attached anogen, yielding fiuo- 
rejccndy labeled cells. This cedmique may be 
modified to Ubd cells with speafic andgemc 
pjopeitiei If the ccarexpooding antibody can be 
p,^p*rcd and fad a tr d. . . 

4 A varsety of fl umjcroc e staining methods 
UMI In fliwrocnw: miourapy w obtsb 
fennuton c«i edWir pnMim rmj i^ul in 
fkn* lyJtraB. Thoc Include Gcrmlne G for b™ 
pnjKfa, brffllMt ■uIM•^•lDC tjx 

(be B^inlnc, end dM>lcldi»idc for 


C Cmdlrr IfisMt 

Both the theoretical and cxperfipeDtai aspeco of 
electrical tizu^ of particles m siupeiidoo ha t bcoi 
cuhjccted reoroUv to critical anah’sfa by Crtn-cr 

They dfacras the fleets of electric and h'dro- 

dy nmirf r fifirts oD the CTsenatioo and defanaatioQ 
of spheres, migration of partlcie* toward the larifice 
ayk and pri^ples underlying g ener a don of an 
electrical lifiiaL Expcnmemtal pulse shapes are 
oanpaird with theonnkal predioiora ami coo/inn 

, r 
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nodo' pi ep tr coodttlDW, accurtU voitane 
damboto* trf p u ty Upme Uie* *ptera *rt iA>- 

t«iDri Tbdr wcrt OQ living cdb to now la fcogre*, 

bnt pTYtow »e«k In tbfa area b*i liiMm ibe 
■ribotl h%blr "Tbc Coulter tranalacer 

bM be® the moe wicfcly lacd icnw fc*" fiowr 
lyocnm mtatly foe the oC inenkxiac etH 

eotmkeruloQ (1 iwtrfecT c/ oJli per ml d 
K^wnian) Aconta rcjaac mcanreineni tc- 
qi^tn (nece aipUatVcued o^nlptnmt tad n mi>- 
3« to qfa » tiUl mntt be *»eid<d The meawe- 
mmt o( wiiTTTM to c^KclaHy oaefoi 'wtat tbe cxlTa 
fmtkanl tote to reflected by h* eahuae. 

D Li^ Aimram JiUM 
Li^ ahaorpdoD by rtilryd er tnttcrined cclb to 
tha undard maliod d cypp^mtotnetry and to 
laed by Kameatto^ d a^ la tfa^ flow aycteta fcr 
npU cell ualyito AbaorpOon at U5.7 nni ware 
byili fto g a m aa a me d traddC'Wdd c®Ksi. d 
ao Kil ncd otflt and Bfbt naered by the ceQ an 
d ctfl toac. ScalolBg toethocto foeh aa ttoe 
FcjJfen prardure far WtA, ntphthni yeOnw S fca 
protaa, aod trypan Woe were Ucer uacd m ebar 
aew4»e otlwr edWw panuaetert ** UnfanKttaady 
dK at j wr ptiia method m atncnily appfied m Smt 
eyaeua to dificuft b empiay becatve Knall 
deg eiB m a Uefe hgtn to^nal imaa be mewatd 
boaner breakthrot^ bat wnuU liBruue the 
■ttncBvcnmi of the metbod. 

£■ PttDib Eeaaaaw ^mwttr Aarfwp 

It may be aorthwbfle to apect^aie oo what 
devdop ffi the wvy cf more aiphtotkaied 
and tragiinatlvc «•»<*«>«<« gf gcQ —i mm Optical 
methodt alight be to tpeetnacopr (be 

flmocEsce or abiorptlaa b ftTnrrinn of waw . - 
l®fth) by UK of dapctoT C draran or daimic 
atomn and many tenora The anreai de- 
^lopsKM of amatt. Im ccat. fenenV-ptapoK 
(toptal OTnputtJt iTTpSfii-i the data handBuf 
preblom nrrof^d Nattaal fl u oreace M ce d ceflu la r 
prDtrfai tad other cooipooenti my be i^otiK ac 
bJs of paitoed-^aKn m bgbt «purtz> for 
flwti a I n.L oCen maery adraotage*, Inrhi rfl rn 
cry biffaciidttoif bght to»endty on tbe ceQ dnmig 
tha petoe and tB badtgroaod ftaarcKenee betwrcD 
edh when the cxdth^ hfht to off Current wsh 
IB t u g h v-^ l l**rr beam deflemort tbc 

pewbthty of ccQ Kaenui^ In flow pracema Elmta- 
n® iff other ntSadoc than Bfbt (br sample, by 
etotuoui ai m ^-my nicreprbbe analytoi or by 
b aa ry char ff i perddet or dthiioiw^ ctadd yield 
aaw mfonnauen On cttadnaEnS LLc 


ni l — n i la tlB fcrm of a free jet ntber than cdd- 
iWd In a flow ebasfarr At tUi nage In erolotkio 
of li%b Hpced pliytocal c n mlria dqnttdaBiqQca.lt to 
obvtoaia >har a grtat deal mere Inlcrtoadon aral 
onm ctmlcttou arc oeujtju 'y befero the Uadti 
and merlo of the Tifloaa metbodt can be do 
tsishteid. It. ap pe ar ! to the aodm that das doer 
10 thto bind of knowledge haa been barely opoKd 
tbat no ooe can predict wfaat t* really gdaf 
tn be fctmd. 


wcutrtx-a>.aAtaTca miu.ym 


For many p en p o wj . a* wben one wtofaea to 
JatU<xiito i Kaimtl caos'^^lcj of edto tmad m a 
mbed populatioo, mcaaumxKnt of a angle param- 
cta- d» not prorlde adnqnas diau U nloat loei, 
and tlK need to maami. Kwal ceQ pro p etka 
b e uaf j appaient By uamog the ccD part naorv 
flow fyitcoB cmblc ooo to pcriixm tomuhaneota 
or aerial n Kawimn eni of acacral pr opuu o cf endi 
ccP. Seuor ayatenn can be combined and, tomtd 
It be doinble. the alynals g m jated can be prac- 
*»< t la raiiiM wwyi ao motfify their depoaience 
on the meafortd pjiyoty Fcr eaaapje, tofiul 
properdmj to cefl aniume (r*) could be }-a 'o uaaal 
B make q ImeBiy pnpcrtlonal to cell ndlua (r) 
or B ana (i*) Beervae oily one pi e ce of data to 
ptndoced by each Kia cr for cad) ^ the amouet 
of tafersancB to be praeu a ul to nail, and the 
r uiuucm ma pUerd oo Am m ^w are not 
freat By utoai two-dtoneadonal puto e - te%h i 
anal y KJ two-paranKter freqtacy tfiwrtbtufoo 
of o^ could be ohtaiacil Three* or mm {mtibi- 
eta- analytoa woold reqmre the data capaoty cf a 
naD LUBpuarr Aa an ahaBatlra to a or a g e cf all 
rnfamaiVai. Icfkal rstrlcdots coold be 
on the aoalytos icheme, thua isif n iii f the ckc 
troolcf reqnlremau. For example, if cme wanted 
the fl a oreac oj ca Atrihudon of aH e»P« of nfmae 
berween 300 and 400 >ii^ ihto cradd be cfotiiaed 
analyxiat the flocrea ce oca of ooly tbom i*rP« 
whicb had pmdnctd a volume tofnaj 
ui« to the detored lau ^ Or the rrwa; queafoo 
mildbw atoed what a the vnlmBe dmriiwtka) d 
ifame ceSs with flBer ra-mr e In aeketed 
la thtocaK, the flomacettee putoe rnnac tere bees 
tn the a ekunl raage (or the wfooic pdbe u be 
analyted 1/ blclcflcally taeful, ooe can 
analytoa «i the baiii of thm: or four pjch k^fcal 


Atoernaiiady ttoe proceaaai tognato froen aeveral 
aemcn could be combined m rnkm (tr man, 
tfiffeicntt^ et.) and ihe Irequeacy cBatribuikm d 


aadnnn. potawfam. aod pteapborua If em^ 
prompt twhatkai wne produced per ten. Dodcar 

radltioQ dcircior teehedogy . a l^y d t tkbu cd 

B high ttJ*—wwdd be arafltoifc. Scant eftheae 
CarnaH idr« itofbt be more (rwEhk wUb the cdl 


•^r^tmcKrkpopcUdcodcdh<imiBlaed. 
Foremple.bytafog RNA-apedfic ftwaoent 

•da and aesam ka flocaTnamce and voiiime. ow 

eoaldtcTB r*ik) cf the procewed toraato to ob¬ 
tain a mX DX7 , J . . 
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populauoo of cdk Llkeu-ije, k tj-pc of nudor-to- 
ratio >rould be given by udng a 
nacJem-*pcdfic fluorescent stain to gn-c a measure 
of nuclear voiiime aod total cell volume measure* 
nient by scattered light or by the Coulter sensor 
Perhaps quantitative roeaiurcnjentoflhlspn^)crt> 
would be of use in IdcnU^mg cells. 

The ability to anaJ>-w nrpldiy and quandtath-el> 
a population of cdls by the methods dtsamed 
might reveal previously tmexpected and quite 
dcfiniQvc differences among apparcnti> ttmtlir 
ceUi. To categome cell types In quantitath-e terms 
of D'^Aho-RNA ratio, presence or absence of 
spedfic emymes, cell %-olume, reacnoo with spedfle 
antibody or antigen, reactico >siih chemlcall>'- 
ipcoBc siams, etc. might enable ooc to dci-elop a 
DCW set of classlflmttoD criteria which HtTuId be 
fancnouaHy more spe cifi c and meamngfuL Hope¬ 
fully some combination of m ea s ur ed prop erti es 
ctwJd be obtained Hhkh would unlqu^ 
malignant cells, permi tting automatic ktcooflea 
Oocu Cnterla arrived at In this way would be 
relamd^ abstract and should be coerciated with 
the current moephologsc criteria. This would be 
best ladJJiated b> e l ee t rodc sorthtg which wtadd 
permit Nisual examination of edit sel ected ac 
carding to electrically or opticaJl> measured 
charaa eristics. 
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Me~Afr 1971 ormx rAaAMtnnA Docairro** to 


(eefanoiofy bt> liij}j< T>T nl tf the pohit ^box we 
OB ant tbe doifn ifld cnutructWi of 

icr tbe antamiied d vbtul d&a 

Wfah napcc* to cyioJqsr wet wfvam e*n pi*y 

larfc part in both Uotcf^ial ramet «od cUnksI 

tnwttfW \vt*i b eVarty nctded l»«v«r b ca 

irTvWt»w.Hn^ d the trJw Toit Aicngtb* xnd 
«a^oe«n d wt devicn. To aciueTc thb tinder 
■jntttng « nnnt bc^ by re<xifniziii( the 
BKdwtbmi uid pxnmrten by whict the cytnto- 
(■(. praniiy mampv lana hi* nnal bpua 

\\ iKwi cb* mntnm cf pattmi reco^nltkn snd 
preceMtes. t ifacnld be ckw tbit the hetman 
bdof b m r rmrt j |aod t f\r rU]nn hinlltuf 
qmlitsdTo jndKima. I* the object rrd? I* U 
amlv? li u larg^ Herwrvcf U cem ofqoxaiita- 
tnx judgment*—bow mnet i wWW ** b thn 
•mple than that?—onr jodg mau i* extrandy 
pov opedaliy ahen coenpamd to «xne pbyitca] 
Kale or unlard 

ity partkular fidd of intirreR la cytofqp b (he 
auitiaued knhocyte thf erenual and, ifau*. In me 
draw upan it ir rumple* Tbe <±-fferrntiatKn 
amnegtheth diAemt type* of oorntal knhocyte* 
b nanoaOy pesiaiaed not on the cdb tfaeuMdro^ 
but npoe ibe ««y they knk «hn Bnecred and 
■aaned with ^^ngh( hl<wv< mla The Ub tEct- 
■xbA, luern or Hmti-'t' ox* the rron edl 
nagn bu tpyropnace eitegQri0 by oialdiii 
([atttairHe otaovaiioKM about the on, color thape 
iad mn of both tbe ndnjt and cyrrgVawi. 
Om ^ tbne pmoem. cnior a Indf marufeun* 
too or profetDon of quite diAcfmc ceil property 
oaoriy tbe «:ki-bMe nrlattaeahip* of ouckie and 
n'^oplMmc BUimal 

la other Uii of tnrxfl^atna aaih a* tbe 
oUTTTTiincei of ipntam y c dianM far aod-bat 
banena, tbe pachofaguml ruiDiaailm of Irrer 
tiMe, and tbe morphokigy of plaideti and red 
Uood edh, the Moei and metbod* are quim 
wmitr With rkr* background we am o^r pre 
pared ID dnouM other parametert which can bo 
wed tn a utu t n a irtl cviolagy 

T begin with there arothe irehibqna far CB(dd 
anityiw d cdh m ur powon The Cot^ter 
rotKien m«Lr u« of the wlume dtfplaertmt of 
ckttrofyte to meaiure cell wx and thu* aotomate 
the red bk«d coont, white blood count, and 
pfaieletcoun 1 haone-danrmtaoal cellexaadna- 
txta hai certain flaw' bowetrr and k anahle h> 
datingimh between leukooiei and nucfaaied red 


ahwrptkp cpcfficfepti are n i cJBiir e d By looUsg at 
lai^ cell popolatkn a* they Sow thmigh tbe 
aiay be made of the aaembJc 
rfWr fautlm of tbeae ahurptfan fnrffkicnt*. By 
[niper tdecdai of tbe dye* the abiorptiai mar far 
enffiffe l e piuca t prordn or DKA dcal cfc* . 
*niroci|h ttoc tedmlqne* rapid nm ccColar 
•creenlng procedure* may be derek^xd. 

In tbe i w jiiilg ne* that deal vdth ceO Image* 
Tctearch b proeatly proceeding m two dirtcik** 
Fm, and cun radfaal, cf tbe lerfadgoa are tboK 
fatwfved whh mathematical tram&rmatfara of 
imaga For the Fourier tran^orm of tbe 

bnage may be tfi a uml In the bude facal plane cf 
the mkmcopc objtc ri r e tmdrJ' near monnHirc- 
iTtwric gi rrmkiarfm Since tbe magnitude cr tn- 
coHty of the tramfiam b mrariant to tramlaoon 
of tbo image, thh Kchsiqoc could be taefol lor 
rafwd flow linage analyna 
Fmafly we come to tbe trdmiqTX* hkI param- 
cten w ih which 1 am mas ftnulfar—namely the 
qaanutaiivt uratmcsi cf tbotc paraiocim that 
hare prerkaiily been dcah w ih ooly la quahta- 
oreway 

A* previortiy itKOOcneri, tbe avaflatalJty cf 
p ow f u i Uj W' Ciw mspuim, cod bfch-qnalny 
ele iJi o- Cip Il eal lynem* enka rt pcashle to r»- 
wni c t yueua tx the aororoaied analyta cf ofl 
Imago Fu nte r tbe panmetoi d the Ira^u 
prrnMly na aifa B r d d at. coira diape, and 
texture may now be r%cromly d d 'irjetl a^ dcah 
with in gnaodtatiie bxik 

Cotm may be dealt with 1 a umber of wryi. 
Tbe ^ K TO al dtiinbuliaD of rongy m arry pciat 
m tbe oeO Imagr may be broken up mto di^jomt 
regaw yielding let of Dmnber* which epnaem 
the nmplfd ipeeiral w a w eiu r m The cfarranatKiry 
coordinates tbe ^tectral dutnbutfan may be 
cafcnUtol to yield d* mal cofia^ d the cefl 
hnBge pcuit Iai techmquo b one that I bare 
had partiealar axceai w th b char«crirln tbe 
color of Wright* li«iJr nfyWi« 

Cefl ihape* provide an blrrcwlng loafcc cf 
probfceo* m the general fleid cf thapo deserlptwQ 
and u'ctUBfiiai. Mthough no definitive teehtuqua 
have been dcr dtpt i j far thhprtfafem, twmberef 
mrehaafan* bawe been soggetted far dealing with 
the *ape* of dmffy-csrnxeted ciaed cnotoon. 
Mc^JixmetiO d perinKter iquared to area ratio 
{P*/M BJmn'i medial azb traoderm, or coontiiw 
(he ■rrahiT of —u-u-'- *--»-1 . . . 


cefh I n nil rahiabfe tool in the Ubora- 

•cr> and the fawn veruon, Xtobd S, bn cat with 
wide aetrpuince 

Anatber rTOetrwi> imrignSeq lertauque de¬ 
veloped b> Mmewriy and Mrlsned, k tbe rapaT 
flow ipeetngibowmetTx anal) m of bUogfaal crik. 
Cell* ttatned m wgxudiai ere made to flow 
through ctnv chartoei wbeie nnfu-wai in^ 


, - ~ me 

cm pertmeter all r i ip tLAui pcadbJc denriptrae 

thb area it bat been my erperfaitoo 

that ffios remooahlr enosructed ad hoc ptoce- 
dwo nffideotly wdl to be cf me b riiape 
ouandfieatVw, ^ 


„ w^ ahoQt panera rrcngnltioei 

ratfa_.u rrci^uidun h out paratueter er *et rf 
P«r«m««T* bm rather tcolfar the aanipulatkn 
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of paramirtcr *ra fiar the purpcue of dedikm 
Since vre hire, a priori, Indicated our 
Intcreit In urfiig paramctcn or tcaturc* of the cell 
Image (rather than the whole Image Idrif) thb 
Indicate* that we are mtercated In that branch of 
pattem recognition coocernrd with radnkal 
dfd a on m a ki ng Thoe ttatktfcal procedure* are 
fairly well documented aaJ thm thdr Itoludoo 
in any aonanated acreerung tyitcm ft quite 
ftralght forward. 

In coDchabo It can be uld that automated 
cytology offet* rocthodt by which the tcdnim. 
capeme, and mfataket of preaent cell cxaminattom 
can be reduced while frcdi^ the ir-ehnIHtrt* atyf 
ro eai t h en far more creatI%T *lf*ati*fylr^ and 
exddng wodc. 

Ducdsiok 

Da. AoAia 

Seixctiom Ajm CotmxotDnto or PAaAurmca 
It ii fixquendy aoggerted, wben cyiopbotataefnc 
and other cytophydcal rcxulti are not ai conritc at 
desired, that kkoc addidonal paramctcn be ln« 
corporated in the mclhodoiogical complex. I am 
not entirely nqpuive about tha. As weD at bring 
ooniedundant, each ptrametEr In candidacy 
ihAiid be oww^ and crtK ii d j meaturable. That 
b. It should be as much so, v more ao, the 
parametgi already metfaodologteany incorpo* 
rated. If it h not, tt might be well to dbregard the 
parameter If It is more ao, aome aoious thought 
(bould be given to dhreganiing ooe or more of (he 
prcvlousiy-lncarparatcd parameterv 
There h another route. That It refinonent of the 
fnftinl parameten. Any para mete r to be crxloated 
should be cO D cbe, and the technique of measunng 
it should be coacbe. For inrtance, DNA per cdl, 

I think, can now be regarded as a coodae fkaraiU' 
cter Tbe techniques far measuring dut parameter 
can be as ennefae as time aod exp eus e will allow 
Tbe d« of a cell is not to concise—it is variable, 
depasdlng od how tbe ccD h handled Nettber are 
many of the methods for amrwlng ceD are cooqsc. 
Tbe pi c jen ce of a ccU in a radUckn field or an 
electric P<*ld RTves to distort tbe field in a way that 
may be related to the dec or tbe mas of the cefL 
It is frequently Implied and/or taken fca granted 
tha t the “may be" of the laa l e uteuce Is “darned 
wdl is.“ Nooethelcft, It rtniaim a mart interettnig 
quertloo in most inrtances. 

I dec t mean at all to ohrtructively dreg fret on 
tbe compounding of paraioctcn, but I think the 
pendulum hsa been rwingmg towards abandon in 
thk cccnccrion. Now we can make or buy dericet 
that can rapidly handle all lands of things on as 
nony channels as « can Imagine, and permutate 
them sf I 

to saturate the appetites of these dcvkrs, rrnay 

trod to Icae our commoQ sense. It wan* somedmea 


Is/ IS, \a» 

nke a mad scramble to connect li^ dcrfcei anfa 
computera 

It is now ondasto od di*t an . we wf il jnacch 
malian cell a a plastic blob Qniited 
and composed primarily of water cod othervae 
cempna*d mostly of procrin and h 

has be en stimulating to xm i n ^ that Uk 
and propurtloDs of protrim and anrt asty 

vary aamrdmg to tbe f un ctio na l sate of the cd, 
and a number of rather convlncfag danccaratka 
that this b so have been ofioed. The ahore dim- 
dant compoDcnts arc easfly dcmcrmraUc cyto- 
chcmically if not b> direct abstapoon spcctn>- 
pbotocDetry Other cytaiogic cmanmora aad 
affinities are more dlfficuldy demootrable. It b 
bopefoDy a s mi ne d that. If we can measure cnoufk 
affinities, constituents, sia parameten and odier 
pbynca] parameters, we can detect cancer So £ir 
as I undcistind it, tbe most bopcful parameten kr 
cancer detection are Ir rc g ulanties far pcr-cril ECuk 
amount, and in the case of some epfthcfial caiKcn, 
changes in ccQ siic and dwpr It Kerns to me, 
judging by tbe way that things are gtang. that 
when arktitkaial parameten are proved vaBd, fodi 
proof may weD be tbe rotuli of atrtcanaftaJ fawon- 
gatlons, Kbere muldtades of parameters art 
tlmulcaoeouiiy evaluated far vaHdtty Bat I cknbt 
if the ticrics that finaCy ffim cttuiiiaai bsb 
wQl be vay ccmpBcatrd. 

Wlieo a maminalian cdl is sto re d , fixtsl, orated, 
stained hydrolixed, dehydrated, sqoetKdi 
dragged, slfad, irradiated, etc., a cemch para¬ 
metric richness is created. This can well Kive to 
make a lot cf actmty far the machlnrt, and, to be 
sure scKDc good may enme cf in 
Now w^ hofagrams new oo the scene, and the 
▼abdJty of optical fourw trensfonns eitihfhhrd u 
an etpenmcntal tool, there exists sufficiait motiv*- 
finn Or tbe n^minm trcmi of the role •/ dK 

User in eywdogy The extent to whkh the trans¬ 
form of an image can cootam more mformaocii 
than the Image is quite limited, thcaigh transfarmf 
BTC excellent for rimaltrlng periodkities which may 
be coocraled in tbe qsecimcn or its image. The 
laso- is, indeed, an excellent source of nable, high- 
intensity ipacially wcD-deflncd, mcmochraaiadc 
inuminjmoQ, quite Af p when the expense of 

obtalnmg ttw^ charactcriitics witb convrotianal 
optica] systems is considered. Tbe as yet oor-wcD- 
evahiated cytologiro] poaalhlljtics of cobaence are 
a bonus. But the conceptual j uncuu ' c of a Kneared 
cell, for fnatance, and a bofagraphic jTOcntadoo 
i-PTT n rethor clouded, at least far tbe rime brin g by 
tbe uncertainly high probability of artifactoal 
cUboratioD. 

Mx- Bcrrm 

Crocernlng tbe paper OtjfcM Ctfl Imm^ 
Dftenptrm (Bartels, Eahr and UTedJ ft appears 
that some data reducrioo technique* whfch are 
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^ 'atm tbc field ti bntft ptofc «a Ja ^ hrre 
Wn omknked. The potnt b that «n uDdoQ de- 
{Tct of tj i .» l mb i ii ntxy paHfbly be prelected t* to 
tbe •USty of modena^ higb-raoliiiloa 
to proem cdl hnago njidly Ittat^&iiUton 
how (OCR adeqoue docrtpdcM can b« dc^oped 
vbfatMi tbe added decreet of fTtedm prcMded by 
^ragdm ppBaMwhfaf rayatah tyhigfaracludon. 

Tbe audjui 'i correedy pednt out d«t the dl(l- 
tiaof cf image tTt*TrTn«rii-ji r*n prod uce very larfo 
qaandde* cf data wblch mutt diarj^ r ed u c ed 
befon lay taefol tnfbrmauoc can be eenarted 
In o« fcKial paprr a c ne n p u t ca bnage ptoc 
eatcf* tbe datafeducun {a oc e a a b broken dum 
btn arvenl aegnendal rtepa which bectane nave 
modd-depead oi t hi latff Bafea. Dm imfmiim 
aiff fa odi which $n caKHtlally toodeHodcp calcra 
haw been known far lome tfa^ to cocmmm teatwKa 
eoghjeu^ and iboukl be focrafiy oaod cn hnage 
p r 'o uunug tyactna. 

Cmider a Bar ml ug •yetem wbkh ua e anM c* 
ttt X 259 » 63 OOO partial ee il it uh ai aalcEt n 4 
hh accnracy (7 Ul preddon nay be puahbig 
tneantement t ethu a hi p b*t too C»1 The 
aKManraenx oC \Q cell imagea pex aecond woefid 
then lead an daza rate of 2,600,000 bua/nc 
Komwr isple hardware tedmlqta aoch m 
narlogili or coor^aaie on a cbkw 

wanp r mm fKCTa^^SO red adag the data rate 
B annigi,itik 30,000 Uoyeee 
The nija a of deaenpdre <* Rruccoral in et b e a b 
to iiarn lu reoqpanoD m as tm n ea dn g one bat 1 
da not pcntatalK fad that thew metbodi art 
occmtnly appropriate far fy «f4 . ^Tal work It b 
lifficnlt» aee bow to derive deaenpaert of tfa» type 
n ndMkaOy atable way In oiher worda. a 
tfcafltpdtt tnalytk of an hstage in which adae la 
Frtttni b apt to be nbject to large and unprtdla 
able floctnanoDi of the tn fai e d uiucuae 
RepiiiUjg the feoeral q u cB ioci <X optuonai 
ctefcti of deag lp tcn far cdl mago, it nna that 
aaaii dkr thor^t dnuld be gntn to rdaiaig 
the deaaipmt ao nemtagfal hfoicgfaal mrariant* 
Eaver* Bates 

“The abdity to asign Detrfa parameter (d 
vboal data, cvm m tbe ab aatce of ptuia) 
dcMnon cf tbe ajigaopnaK am of tnta ' L a aifa o 
•em to pmage the moapataMi of certain 
arras cf bacrnedicai admee traen an cxdodve 
dependence m nb^rcthre trahMOOn 
This ■ very good nattroasi of tbe BM119 tod 
wt an ubtotbe to t as worlung rtde. Ob the 
other band, tt IS torriy to be hoped tbit (hbnex^ 
an lau r u D atuailoB. and that tuch me lj fa p«w 
eten cao crmttially he related to qaaadtles im- 


appwrmOy do baw bUoglcal Un p or un ec I alto 
bc&etr tbe various measures of hnnge texture 
abo ihow prot nbe of biological tntescsc. It ibould 
be qube famnictWe id ttndy tba Weiner aprcmim 
of tte ccQ linage or tocne odwr chnracteriiatloo of 
dtc dkhlbutkaa of features as a funetka of Kale 
T tom to aixxber fut^ect. cokr analyali has 
Vw^tmrtiikai tebfcfoffcal work, but the nrcfsrfnl 
qoi^tatlos d enter meanmncnti appears to 
depen d on aignlScant adraacet fat the cOfficoit 
hfcwTw-rtds rry of K fee ri ve tiainlTig techniques Tbe 
kica of walnlng can be t rtcu d ed tn many dlrec- 
doea far example, tadioaehve laVBi% xdtb (tay) 
atrium am bedewed in thh light. 

Kiaematk aCucBes are also arnrruble to hnage 
pioc u ai n g tcthnlqttts and dww cousldcrahfe 
p to cMW cf being biologically ■gniAcant. In thb 
cuuu e cilc iB. we have manly r cpor ual on an t- 
teuipt tn attadh. a quantitative measure to the 
naodBty of firing ctOt by wtaki^ ftesa twnt- lapm 
pfaoao^apfas. 
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Da. Halx 

Mob Uologhts are ran farwHar wWj the p«avl« 
of aanpQtrr and mathrmadcal lat^n^ They 
will, this find i iflfficnlt to tst nja e t tenm pirit 


real werid hnplecaentation dw in^e" 
mo-mcjDory to mu " 
tstrepy of tbe vah» owemhle 
ifenaiiut frt*Q eqmprobdjle value c&tribo- 


pdnt rioods” 
rige n v ecto r i 
"Markov proce» 

U h o lo huminctoll™ 

pto !»»»,«, to ^ 

tr »bc Drop, iMwiKd In tfak pnpa- to 1* 


portan a> the . 

It ■ trno that cnuddenble wok hm bees dare 
on BseaMnrwTm of total cmaeot of DNA and 
otbet nnclM materlds. « « eridmeed by the 
papers in thw fiytnpAom. Such cfcteni*Mtkati 


tlortpion d a, 
in tfah paper moH te med If data 
todetafled analpfa b to be obtained. 

dHBcuhfa,. far exatr^ Ae 
rf tttttR nnm be expm^^ 
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dealt \ Ith in the paper but not enough cniphaiit 
hw been put on c^phdnlng that texture mi(;ht 
mean different foerra of an*l)-*ii or perhaps com 
parrsjm of different fbnm, apart from Its maibc- 
malKal me to define %aluc fcrquencc*. 

It H important to explain the dgnlficancc of 
the* deicnpjora a5 bwlopini are trained to be- 
Iic\-CMhat tho lec and find dUBcult) in acceptmp 
anah«c*ofpatiermv,hichihe> do not undemand 

Vs stated at the end of the paper these analyiet 
might >'kW the hffcrmaikm we want but arc a 
long wa> fiwn hasHiK; the hardware that would 
produce the data required In the thne o\-aIlablc for 
peacttcal diagnom. 

Mr McMahtr 

Many strategics ln\x>lving dh'CTse panuneten 
ha\-c been propowd for automatic scrteiilng In 
c>ioVy^ Thoc range from biochemical param¬ 
eters (eg mea»urctDcnti of enrjTnc actKHt>) to 
ph>-iical parameters (e-g roeasuretaeou of elec 
Orical cooduetKiq and electron spui rcsaoance) 
Most attentun howet'er ha» been focused oo 
parameters wiociaied either with flow systems, 
which meadure the optical absorption, fluoreKence 
and scattering properties of celU, or scannli^ 
systems which badcall) measure parameters as 
soeiated with or densrd from the morphology of 
celli (e.g shape tenure) 

Id the particular field of sc reening for cervical 
cap crr in which I am Im^sed. manual measure* 
menu by T^led et sf Diamond (and tldi synt> 
pochun) and Rimmer hase ihowti that there b a 
greater frequency of ccmcal cefts with large nudd 
oo poddse cmean than on negathe smears Thu 
l«t Is of comiderablc Importance and could be the 
bass of a mccetsful automauc s cr ee n ing system. 
Howescr it carroot be used dnectly on its own. A 
system designed only to count objects m a pre¬ 
scribed sire range would lnc%ttahly count wUte 
ccO dump^ and debris IlN-cn w lih Imprmrd sample 
preparation (inixil ng clump dispersal techniques 
and mucus dissolving agenu) and presematfon 
(Im'olNtng track rysteiTH) it s ee ms unlikely that the 
quality of the sample will imprme to such an 
euent that the single pararoeicr of nuclear me 
could be med aJooe in an automatic screening 
system. 

A recognition strategy Invohing add tkmal 
parameters which dUtinjpjUh between cervical 
ccO nuclei and all other confusing material such as 
cell clumps and debris U therefore needed and t fa 
this jrquiretnent which would seem to exchido 
flen systems from this particular field 

\\ e arc currently truing a recogtuiioo strategy 
which sansfirt the abene requiTeroenB. The 
1,-Man. «luch li iw »n .utomatfc Kianung In- 
Knunoit but > pmanl purpwe KM bed fa- trOT 
nlDon strategtci. scans photograpm of selected 


fields of \Tevr A field of varw is pbo ug r apfa c il i 
k contains ciiher cervical cells with Urr?: mclH 
(greater than 12 p) n- matena] whichndjhidefiat 
the recognition strategy The fields cf new ire 
scanned by a ftymg spot film scanner and ihe 
parameten are extract by a c tuna l pnqxw 
digital computer By a-amimg fntfindoal fieih of 
view there fa never am doubt as to wbr ibe 
strategy is succeeding There l» a danfcr If a 
strategy fa tested by wreening large numben cf 
smears and the final classification of ibe smear b 
used as tbc critenon of lucceB, that a correct 
claislficatlanlsobtaloedfcrtbewTangrrMD Tbs 
happened during lefts on the Cytoanalyw 

Tlw present s trate gy consists of scaaning a field 
of v^cw to detect aH objects in a predetmnnedxre 
range \ tuch satisiy Iom conscraintsoo ibnr shape 
and drmiq It fa antsdpatrd that in a practical 
screening w s te m iha pan of tbc strategy conld be 
pcTformcd in real d"v« by using muldpdc delascd 
comodcnce drcmti. 

Those objects which are detected during itacc 
ooc are subjected to a more dmDed aoaly’^ 
which tbc shape and tceturt of the objects are 
measured and combined to classtfy the object* »* 
either cm-ical ceD auclo or oo* cerri^ cell 
noeW. In appl>^ng iha strategy to large Botnben 
of fields of skw do objeets which are DOt cervical 
cells have yet been foond to defirat the stratrsT and 

the lime b last appreathing w hen wT can make the 

tnnulkm freen an expmmemal lest lyTtem to a 
prototype practical machine. 

Drs Mizuno axd Tucahuu a.xd Via. StToit 
\ arious coniideratiQns have been made m the 
selection of parameters to be objectne qnanota- 
uve and Informadvc, as the first step toward au¬ 
tomated c vt o lo Ey UTsat ha t been rnoatly c«r- 
tidcred so tir as the parameten are density and 
die of the stained nudes bs the Feulgen reacdoo 
and the amdlnc orange staining on the Dudeic 
oetd. However our cxpmcncri tell us that electro- 
photonsetricalh there are so many problems in d* 
comparison of measured -alues, became m the 
Feulgen reaction the err ors in rtaimng arc rather 
high, and the acndinc orange nalntng prrsenb an 
unsteach light source and attenuation of fluores¬ 
cence Further in orrier to daenmmate the t n a fiff - 
oant cells from the normal ones, we are incQncd to 
cotrader the great risi, of ei roneota diagnows if 
bawd on a few parsmetm 

Rerenil the measurcmcni of ccDular param¬ 
eters n Uw flow sys t em was announced, but It 
seems to us to be inadequate, tbewgh we have no 
experience on this Cacei of automated cviolocr 
chieflv concerned with uterine cancer It w verv 
difficult and iroublcsome to »u«pend the cell 
e\-enl> m the hquid for ihfa purpoe 

From tbc -lew point of automated mologv for 
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ijgr-A^ 1971 CTtHDi pAfcAMTnua, noainoM to k coMirwwuJ 


Me b rirt-wp fcr ibe poW* m*ln>y In 

wn± irf n»enac aacer*, » h»¥c ukco up ibc 

ipeoirrM *Bbied by the nw ciOT«^ 

pip»iricci»DU infftbod aod »iincd u tbe cotaoede 

rtecfiadoD«<i»rtMi*adm»5fft»aicrik i* 

m»iiy pfcrtJBcten ai f^wnblc ixii rf ihoc tfKdr 
sKta. *ai tl»=* p ai ' tmo m ceilectiTrfy 

Fix ppametm, vc ar* o x xidqltg the 
Kia of ceUa aod ma^ H/C noo, densry d 
ixW, cbaraoerirtici <i nucleic ta t tb a r . <fittnbo- 
pfi of W iif iil*r ctlh ntund tbrta^botR the 
the tlmj^ nut tte ta iiuht cdoo 
of m paranartm Ftmbcr makbt bQ OK 

ahnrptkn by ibe epeafic y t eh P ftlu 
banl OD the ndcro^xctropbcrtaairaial data, 
thne panorten are led bto the Mxnfrrrf 
tbtx^h the TTV b the farm of dectraek aod 
difual dgotb 

D« Vtuujorrv WiO Smnjuo 
The cpexdnf i ma t It * cai tte faur papoi cn (fah 
topic VC coocertKd whh paratmm whieb can be 
meanred either new cr b the feraecihW bum 
uRo^ flmr ■ y awu i or comptMcr aah rt d team d 
«T«k eelh motmted w dfaia at tapek Ctmocno 
OD the nlaove aerta and pcaimml of eboo n* 
■ppi oa U t u wQl be p t a m ted m the Ducualeai of 
■1^ ^wi .v tw 

VmDUUmi FJccykr Pw^ 

Via DJU and Fahryb’ hare Uadrd tfag*r 
openuif aattki U3 flow a;m au i and tfaeu pO' 
•aaaa) Their paper h Mraish(ior*>crd la Lo o it rey 
of the type* of b iop byw ci l panmevr* <»hjch can 
be BeoRired m ntnlDphr oa ib|le cdh 

tim wat ir a cod cotrnu tccfanciofy Opoexl 
partmeterv fitameeace tm (MracuUr appear to 
beqtme piiitmru. IVtambcdai of the bMbpo) 
me cf the cell amocitted wtth |Kts pu-ameter 
cr Kt cf tMi ' aujea.t t ■ ncte »a ry if thn opprwh it 
to be applied n dnncal ptocreatb^ 


The perfcafl* pabt-b^pobt taenJl- 

DKiaicaul opt^ deitdty *c«i of cell, and tboe 
dau are the input* to a ccacrpuacr The* d*a can 
be peocotrd to fhx ccU arc», total cmoctlon at a 
fWm*rrel(s^ih, «T**e embctkai, and mothe- 
maticai docHpUcats twh m the froqacncy hbto- 
gram d eamicrioci Taloei aloo^ a flttu ican Ifa*. 
dK frequency bbtograin of cflUerencci bi exune- 
nm vahMS ak«^ the came line, and otho* abatract 
mpceRlcai* cociUTuctcti &oaB the 
data Thu« the cell deKripoon h ghtm bv *m>c 
cwUnatfan mathrmaikal exp r u rtc au rather 
than by the ipcre datdcal deKiipton uidi aa 
iMcphciqfy etc A *ood tummary of the po«l- 
faOioei td the TICAS appn*c±i mat be otnaiaed 
tnxn the papen pmted pcTVwady by thb 

Sdmdi-U 

fichnddi VV »^oTT^*T pnipcoe* an tam a ib g Idea, 
chat of taaby cohere n t monocisnnallc laier Bufat 
(a obtah* the ampfitude and pha* b 

all dheolcBn on Bctng ctlh (holi^praphy) Al- 
ibot^ th>* may be Kcne^hat tfiScult to ac 
cranfjhh c hi|^ ipeed, ri^uihcaxit ehanfe* b> 
the* Kanebf parurta aouid prtwimahiy be at 
triintahle u dllTseoi took^fcal ctacet, tad pre 

■ n er ri l i) ^ he i j Jj«h«l by the 

■ atajin^ ana- i '^ CCfl* AlODg 

tan* Uota, Wyarr* b* y a c y om U a lethnlqijr, 
difcrenia] hftai Kacterbe, £cr idesttficaoae d 
mto n au nlaBa. Raiho: than tobe the lo'Rsaa 
acaocHny probJeoi (Lc cmj * B ifcp of Gght 
Kattaing hifcnaaaon Into nractnral detalh of the 
nttenny portkle) VVyaa •u^gat* chat Bgfat 
KOticTis^ pattern cr dfnatore" be eapednxn tally 
fauadfce each type tf oeU •nd that tfi&reaceils 
the* dfnaturec" be tacd kt irtirntiiVaiinfi 
Initial aperbnrna eo bacteria unc method 
ba*v dtffmi (hat thern are inde ed dctrcciblc 
tOfleroicei It xould be fa nanUn g to kc raulh 


AxM d ti Ftfifl 

t ofcrtiinaJcly the balk of the paper by Bar*k. 
\Nied, and Bate on cncaptner- aameij dofW-edA 
axnmng u wnctoi m the jargon prcuher lo cod>- 
axancaocni theory and ce m p m er Int^e proexa- 
ang and, ai nch, h rather dUficult £w the iw 
^xcialat The agtaficaoce of lha Mork wQI be loot 
» the TEixe tmerai coedai aw&sce compcMi^ 
thfa Sym p o Ru m Tbar ap ^jo a Ui . TICA5 (Taao- 
■caac Utra-OOtdar AnalyTkal SyitotBl, appean 
to be potentially quite pewi iitu l lx the ™» 
It h* nccenfoliy dlBcrenoaKd bct«era nro ceB 
tne*>.toch>.qemar tjia i eq ieaay pvtiirTT^^TTt«*..TA» 
to the taiman eye. Tbe point cf (he pic jc U h a> 
aa aumatrd “aqxr patbotghr with 
doQlininaKry pos»en etccet Bng Uxae d the 
«pm boDiaD pathoieght—*B emhitfao* fMl 


on raifaaa matant* to if wdak diOet 

am* enuU be (kautd by ibh method 
OncaAt- DacancBi 

It if obvfaoi from thh fiympodam that the ideal 
parameax <* *1 <f parameten fat diScretrtiadon 
of nxtnal from afanofi na l ha* not yet been lauod. 
Ai prmt, cfiXsetrtiatfao h by 

human deteedon cf merpbcicflcal feamrs. ooe or 
more of «ldch may be to cDc atl ve of ahemnaSty 
The data obtaUed by eye beccane tbe inpot* to 
ctaupfee dedricai-maling machine, ti* hvTTT^ 
brtia. PrtjuutilDg ap p m o cl* * midi ai tbe 
CmOANALYZCR, CYDAO. TICAS, etc, at 
aaj^ CO mfani; cr mrpaa d* htanan eye-br ai n 
ttmUaadcai la obtabrim qt antitaiN e tefcnna- 
^ <•■** the meoc p af a m e tn * man temo. 

Ttoc (aachioei. X hJeh req aha eUberate aarqmter 
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deaJt ^ith in ihc papw but not enough emphaib Scids of \-icw A field \vw fa H 

hai bra put w explaining that texture mtght it cootaim other ccniol adfa wlifa tm iwda 
mean dilTcra^fcrrni ofaiia})-rit or perhapi, com- (griater than 12 #t) or matoial whtdi rnktaiWf* 
pari^ of dilF^t forrm, apart fr«n Its nulbe- the rtCDCnidoo nnue?j The firidi rf tkw 

nulial ^ to define x-aluc »equenc<». wanned by a ft)-ing ipX film »aDncr tad tie 

It b important to explain the pgnlficance of parameten are extruaed by a genmJ porpwr 
dcfcripton ai Holoqbti arc trmbed to be- digitaJ computer By Kamning uxExithul fidi of 
bex-c x^hat ihc> »cc and find difficult) In •ccepdng xSew iboe b nexcr any doubt tj to br tk 
anj^-iarfpatterroxxhfcli the) donotundemand. itrateg) fa mecteding There fa a dar^ [f j 
L,u ^ P*?®" ihoe aiud)'m atrateg) fa toted bj KTcenlng Iirpe namben cf 

^ht >-ieId the Information irtr want but arc a nneare and the final clauificarioQ cf the anew fa 
Jong xra) from haxirtg the hardvxtue that xx-ould uicd as the criterwo cf nxcoi, that a ca nal 
pTiduce the data required in the lime ax-afiablc for clawificadoo fa obtained far the x^TO^reawo Tfai 
practical dlagnorii happened during te»o on the C>ioanaloer 

The pet l e n t itrategy comfatj of wramnmg a 6dd 
Mr, McMajtiir of viexr to detect all otjreu in a pteiieiennlocdfrt 

Man) uraiegics inxtJx-ing drx-cr»c parameten range hblch latfafy loore comtrainoon thririlupe 
baxT been propoied for automatic acreenlng In and demit) It fa antiapated that in a practral 
There range from hlochenucal param* KJmi ing fxficnj thw part of the itratcfy cwJd be 
eter* (c,g tneamremenij of enryme activity) to performed In real time by using midt^jc deb^fd 
ph)-sical paniroclm (e.p rneamremena of elec coincidence cfacxiJa. 
tricaJ conduetixitx and electron iphi resonance) Thcac ob j cr ti which are delected duriof 
Movt artenoon, her exTr has been ibcuood on one are mb}etncd to a more detailed anal) k 


parameten WMXiated ciiher with rto\ f>-Meini. 
which memure the optical absorptson, fluoreKcnce 
and Katienng propcrtlei of cdh or reannlog 
lyrterm which measure paracoeten aa* 

aooaied xiih or derixed frem the morpliokigy cf 
celfa (e s ihape texture) 

In the particular field of rereening for cervical 
cancer in which I am inx-ol ed, manual meaiurc- 
ments b) Tolled ft «f Diamond (and tbb sx-m> 
poauffl) and Rimmer have tbown that there fa a 
greaier frequenc) of cervical celfa xrdh large oucld 
OD positive smean than on ncgioxe rtneart. This 
fact fa of cotuldcrabie importance and could be the 
basis of a successful automalK su e cu ing t)'stein. 
However it cannot be ured directly on Its own A 
aystem designed onl) to count objects in m pre- 
scribed are nmgc v "ould Inevitably count white 
celJ dumps and debris. E-cn iih improved sample 
preparalJon (involving dump dispersal techniques 
■nd mucus distolxing ageno) and prcreotation 
(Involxing tract f)-stemi) it seems unlltely that the 
qiciliq of the sample will Improve to such an 
Client that the single parameter cf nudear slie 
could be used akmc in an aucomatk screenfaig 


fyitcm. 

A rccogniiioo strategy Invol ing »dditi{nal 
pirameters which duungufah ben een cervical 
^1 nucid and all other coofuiing material such as 
cell dumps and debris fa therefore needed and it is 
ihtt requirement which would seem to exdude 
flow t>-itctni from this particular field 

\Sc arc currently leUing a recognhKW nml^ 
which latfafiet the aboxx requinaneots. The 
synem, which fa not an automatic screening m- 
urumem but a gcncril purpovc test Jor rcc^ 
mam unilc^ lam phcwgapla of «l«tcd 


xrhich the shape and texture cf the objects are 
roesMired and combined to classify tbe otyco tv 
either cervical ctll nudq or not cervical ccB 
DueJel la appl>ing this itrateg) to large m no^ 
of fieitfa of view no ob j ee u whidi are do< cerrical 
eclli ha X )'et been fbu^ to defeat the strategy and 
the rime fa tot approaching v hen we can nal* •f* 
ermnduon from an exp e ri m e ntal test s)TOin « ■ 
protoTvpe practical machine. 

Dm Mttuvo Axo Tukauajla avd \1*. Sxtou 
\ arious ansidcradons baxx been made in tbe 
rejection of purameten to be objecd x, quanriti- 
Uxx and InformaUvx as the finr step toward *t>- 
tomaied c>-toiagy UTiat baxx been mostl) con* 
sidcjxd so far as the parameten are density »nd 
siae of the stained nude! by tbe fculgen reac ^ 
and the acndinc orange staining oo tbe nneWe 

add Howexxf our experiences icU us that dectm- 

pbotomctncall) there arc so many problam m ihe 
comparison of meaunxd values, became In the 
Feulgcn ixactioo the enors in staining are rather 
high, and the atxidinc orange staining prrcii o an 
umteadx light source and auenuadon of Buorcs- 
cence Further In order to discriminate the mafig* 
nant cells from the normal ones, vre are Inclined to 
condder the great rfat of errooeom diagnoes if 
based on a few parameten 

Rcccmlx the measurement of cellular param¬ 
eters In ibe flovr svttem vvas announced, tnn h 
teems to us to be inadequate though we ha x no 
experience on this facet of automated cvioloev 
duefl) concerned whh uterine canecr It fa xrv 
dfficuit and owbtoomc to stHpend the cell 
exxnly In the Uquld for this purpose 

From the -fov-point of automaied cvtoJcxtT for 
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IS7I (man nAn^iaTtw, Doc*irro*» to « oo mwafp 


lae IS (ttKTvl cbcck-up fcr d« pobGc munly lo 
Mith of \urttee aoccn, Ulca iIk 

ipa3re»tm KsiaKi br dK ffc« ccmTMily prnctlwJ 
Px^cakoijcn Bftbod and cnncd t the scrvmndc 
of nmsl fod malifust crib sfisf « 
tOMtff p*i « i n > »«Ti p out oi tboB ifxci- 

mem and pdfiof thr« coUrttiwrfy 

Fw cbe* pnrtfflMoi. ¥ we eooaiderion Ao 
TMt of eeO* and tniciri, N/C rao^ dejtjr <4 
yaria, /-har m, ii r kiin of B Q cl dc otfi l mt* ., dtftnbu- 
tioii <4 irrenulaf crib fcyaeml thrwjfboul the 
aiKi tb: Un. tboocb not tbc Incrafuatai 
of new pTMi n ' OTi Fnrtber mriiln f fdH UK of 
ahacrptloii by the tpc e ffi e wnriengtla 
b«Kd OQ ibe ir ocroi^iectrop ta otnmctdcri data. 
thcK p p iiaa en we kd loto tbe cnoiMtcT 
thr gi ^ li tbe ITV hi (bt (ana of kctimk and 
d^tal agnab 


The tn^faiiK pcrfanni » poim-by-pctat twtj-dl- 
nwiaScpal optkri (VaMhy MB «;/ cril,*ndthoe 
<Uu are tbe Input* to computet The* d«t* c*n 

be prtxxMcd to gire cdl area, tool ccoocllon t 
fivns wayricT^th, avcriec ccfawmoei, and maibe- 
outkal de*3rip«ic« axh m the frequency bl*tn- 
|TTO of mincooc Tthje* ahaot a amn kne» 
the beqaenry haaoKrmm cf dIffemKe* Id cxiIxk- 
Qon vahu Ae tame One, and other ahATset 
fDatbecMtkal oepreaioa* conairucted from tbe 
data. TEa* the ^ deatriptioii a fHro b> Kano 
OiBbisaikai <d matbcmatical eaqraben* ntber 
th.n by tbe more claocml d ea c rip coo Hicfa a* 
impbok^ etc. A food KrniaLary of the pf uil- 
Ktti^ llCAS appraaeh tsar be obtamed 
fn*n tbe p*pef* tae*uj ted preriouiiy by thb 
fTtajp^ 

JcWMIkmk/Vw 


P«3 XlULLAVaY A>,D SranKAKe 

The opeeiog rooaiks qd tbe four paper* on thl* 
topK are ccucemed whh paratoeten »hicb can be 
emured eltber now or m tbe foreaerafalc funire 
iTTag Bow tynem* « tnapterg awberd aam of 
■ejik {«ih tnatated on Adn or upn Oonanoan 
en the r riath w loerla tod pccatial cf iboo tw« 
appraaobe* aSI be p ra nn jed m the Dbetanoo of 
tbe P iu m mlij f eeraoo of tUi Sy m p nd tim 

Vm DttU mi Fb>kr hftr 
Van ZU2a tad folwyier bxv 6siued chrir 
opexanf remarki to flow fyyien)* and th^ po- 
tinuiaj 'Therpaper amclftidhrMard CO aKn-v«y 
cf the Types of Uophyderi paramrtm wViaA can 
be Deafored KOfly or mlu^ tn Koak crib odag 
^KUui tad carmi teeboofafy OpOoJ 
parauaiui flporeKcoce la pardenUr appear to 
be qmir pmsM^^ Dft n ' uuu atajo of the bfafagfcal 
<tw ef (ho ceO aAnektird with a fKea parameter 
or to of parameien b aecciaxy if thb approach k 
a> be if yJ ied a cUnte»I procreemi^ 

Bmt ft at ^tfrr 

V nSertonatriy Ae biik d Coe paper by Bart^ 
\\ led. and Babe on ceanpwer aii ird K^^e-tED 


Schmkjt Wdsmar p aop caes ao Intercrtag yka, 
■h»T of ' n f c ub e m it monodotanatlc laser bgfat 
to obtain Ac scattering atnpGtack and phwe in 
aQ dn tcti o c* cm bring ccQ* (hofngraphy) Al- 
dsMgb this may be Kxticwbat di&idt to ac- 
cotephsb ai high tpeed. sgniBcajn changes b 
itw? sausemg pattm sould pr ewimahly be U- 
tnbutahk to dlSerait fwdfgi oJ flaia, and pre- 
aocenicg endd be a ctTjn fJidjed by ooring the 
Mitf T ug dt fia eact* aooog ceQ* Akog tbCK 
aaae Ums. IVyur* b« pup ca e d a tecbaiqoq, 
(liStftodal Ugbt scatterkg. tsr idtad fl o u eo ti 
luaj coy a nhaa Tlatbcr ibn K^ve tbe lavera; 
K'aii g lflg p ro b ton 0 eearrendon of Ggbt 
tcamhig ioJtriDadao bv HmctiKai detaOi of the 
acanerlng pa/rick) WyaQ itgfMH that a i^bt 
•cattcrlngpaacnicr dgn*tufe"beeapeilniaiuDy 
bond (dt each type cf ccH and that difference* is 
these ngnatoTBi*' be Utoi for fajentt&auto. 
Intdai t^a J liu cuU on h^serta udng thb ctobnd 
hare sbom that tho^ are indeed degctWde 
tfaffeyrneca. It motdd be in tei e iliu g to toe resuhi 
OB rartoui saiianti to dettr inbc If subtle differ 
ences a»ld be dne cied by tbk 

Gttnxti. Dnetaxat 


Mmun^ n wncien in be jargeai peodlar to eons- It B obrtora linra tli Syrnperfom that the ideal 

nabonaw ri^i»v rrwt ■iwp rm^ipi ■ M.M , -- - -- 


tasaucatns thcary and co cB pu t cf image p ro tg - 
■rv sod. a* ascb, ■ radaer difficult far tbe oas- 
gietiabft Tbe Bfufkaace of tb> «ar^ »ID be Iwt 
cn tbe naae gro^ raedkal andkiKe con^vUi^ 
ha Syngicaimn Then- appeoarii, TICAS fTtio- 
ntwnc lutTw-Oriinlar Aualyijcal SygeinJ afpevy 
*> he puKodany <pme powttful far Ae keg nm. 
It ha* mcccafuOy differcDtiated between twottfl 

tbe* » hsA wnr iwphcJegVafly tatotfagaiAabfc 

K tbe laanan e> The pobt of tic b to 

to amcanatol k,*t paAigbt wW, 
po*rm eeDttt% ibae rf the 
rrorn btom rarV^i^-t,-, 


TrTf IQp SOCat 

paraitieftT or »rt of p aitiuom far taSerenriatloo 
of Btatnal from absomal has not yet far nd 
M (Keaenq difarniiatfaB b wceanplWKd by 
boman docetkm tf naaphckgfcaJ fcatire*, one tr 
tw»e rfwhich may be Ind ka d re of alasonnaHtr 
TZ» data obtained br c^ hrriMi t^ fapm to a 
ra^^er deddtas-maiiDf tlx 

baia. AeserrenAg approaches each w tb* 
OTOAMALIIER, CVDAC. TTCaS. ek, st 
tempf » mtoc er smpaa the hunaa eye^aab 
nankfattdoo b e ^nabir g qaantiatfre fafcatB*- 
to on amch d* ntne paracsetm mao soae*. 

fiese machbea.» hfci rcqirfre diboraK ew^raa' 
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propnurn for ihc deoikai-miking proccn, *rc 
•Iw c^■CTl by human ftandarct. The multi 
of coum, be checlcd b> human obiervatfon 
The flow «y«em approach adopij an entirdf 
different phiksopliv in requiring the machine to 
mcaiure what it can bert (namely pb)'*ical or 
cbemicaJ charaderiitKi which ghr rlie to light 
fcattcHog fluonaccnce or other optical or cl c e - 
tncaJ rignab) For fuUru expWutton of ihb 
pcifltofvieiv one muu mcaiure procniilng ccOular 
parameten and correbte tbne with the btotoqical 
ttatc of the cell population (Le^ do preicreening on 
machine tenra rather than on human termi) The 
capalrilJt) for higb^perd tneaiureinent can be 
adapted from irry icqihHticated meihodr largely 
developed for nuclear phjtici. The proWcmi re- 
mainiDg are largely conrlatwr ^ tneasured 
parameten with pathological or nonpathologkal 
ftatea of the cdU and the acarch (or r»eir methods 
of malcing celhilar features definith’c of cancer 
demonstrable to clecrrmlc aendog ionnimcnta 
turn. 

Thus, it appears that a greater coopcratkin 
between cytopatholockt tbo< engaged in bask 
cancer research, and in trumentadoa ipenalms is 
Deeded m determine (I) w hat parameten arc mo*t 
defcnilfve of aa aboormaJ cotxJIuon and (2) how 
to automate thar roeao j reroent adequately 
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D)l Roth 

CyTcncuEonso BY hftAJuarco 
Aqudtne Uftaki 

Our approach to aufotMted cytology **»» b* the 
aiieoJon of ftodlog a parameter rith smtable 

dacrlminadng abfltty whose roeasaremcntwwiW 

be suffidentlr Hoictuormdc to permit a statistical 


fa/ /i. 

analysis based upon interactions with peptfatn 
of cdb. B) estahjrtfafng uandardiad peo enten 
omditiom the km ofacriocal chemical agent fcte 
the reacrion mhrurc to the ceOular tarjet i: 
could then be measured frem solunoos hr route 
photoujctnc methods. Additkouliy It was mod 
pjted that a stathdcal approach would tdaoi 
higher scnsith-it) for cauc c r l e to g m ooo etc 
tn%hl be obtained by m«»a«iinTT»iMiK cf jj i lm rui- 
su cxmccntraticu to be found m dn|fc ceOi 
Si n ce the pvobkm of cancer of tbc oral carr 
has been our main concern, the procedarc wtni 
be necessarily Omitcd b> tbc nombcis of cd 
readily harvested from the oral mucosa (of it 
order of 1(B cells, in our escpcsicnce) Low cob 
perfo r maDcc b> the cxiamnmin bospitaTi bbon 
tory and acceptance by the paoent (often, b di 
categoT) of cancer a scif-ncglcctful and irjiur 
type) were Important requiremcna 
Uc selected the mcasurcnicnt of some retiay 
indect of the DNA coatentof apopuladcDo(fA,Cfl 
ctUi as our best parameter AiriJla inc seemed * 
offer the mo« appropriate propertict \\c fans 
thaq under nrin^t Iimidnf cooditioQs, til 
diaminoacridlne djt bmds with neanatoichioBrni 
and h%h aJe oi vit) to oadve D^A in cefii. tp 
pareali) by a preferoidaJ ttiodadoo with tbyw* 
sequences’ * The restricted conceotrarioos cf C* 
d>-e which mutt be esnployed to pirveot it bae 
binding IndbcrimJaatci) to vanous anioca othe 
than DVA, required flu cao metrie analyBi, aW 
Its gain of Up to 1000 X the lenddvjcy of ab»cfp 
Uoa methods. Tbc high flu o rescence cocfBocot o 
aenflj vine pitned acbintageoui. ^\’hIle tbc bmcEia 
of small cadoot to large polyanioiis h only in¬ 
completely Understood, it fa wixiel) believed lha 
acndlnes pain their stro ng hJnding affinity fo 
DNA from a cooperatt e set of intcradcoi wbH 
indnde covalent bonds between ring nititgen* c 
tbc dyes and phosphata of the DNA bacibooe 
second^ader h>tlrcigen boods between the dl*- 
mino group* of the d>TJ and ring nitiogeffl ^ 
nocleoude bases, snrl a unique steric fit of th* 
flat dre mokcuics bettveen sequmdaJ base-pain 
In tbe rigid DNA molecule To expkat the* 
cbaracTCrfatics the Ibflmving procedure was de¬ 
veloped. 

Oral squamous celb arc obtained by twabbtog 
or riming, and coUe ct e d into normal iiLne solu¬ 
tion No spedbc dte fa selected, the buccal nmeou 
tcrvii^ far ibe purpose Tbe celb arc iw* 
and storage at 4*C fa recommended if they 
are tn stand for longer than one day One ad¬ 
vantage to gained lies In the fact that leukocytes 
nplcllr aatoJysc when imfr ae d, and tbelr DNA fa 
then sraibed away In tbe fatfowmg steps, thus 
cUannadng a axirce of nocspeclflc locrease in 
DNA contenq Tbe cell MpenAjm arc washed 
twice In pbo^ihate buffered saline mlutfoo. pif 
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SO Tbrr «« dten rrenly r rR,r^mrkrl , c n u nted , 
tod up la popoltdiacM at SO, 0 00. Thoc *rr 

dxn ^na dcnro to drram aod fUined >lth 
3 OSS pg of &ah}y (filmed tcrfilUrrioe la the dat^ 

It ctxndard tempentmts «l(h DO toorc dm 5 
oofe of wlvioD Ce bepoof blodt u SS*0 b bat) 
After 10 nria at c alnln with fie^oeot Ktniog 
die edb are r oa o^ iul by centrifii^ptkoci, Kttd the 
dear i^oiUJe b £la3r\jtnccricp% A 

rtmomial filw fl o o r oc uet er fitted with tdgh 
preBoreiocrciirYUiiipb wjlt^3le.Vfe okc Contlag 
|in tOien, C3 S-74 and CS ^103 fcr pr - Unat y 
nd errmned fight betow A ip e tgu flu u To me rt b 
BM adrved, doc lo la knr oatptit at exdda^ light. 
At there cooceatTvlaca Kriflavhie c oo Lcn tradoa b 
propgi Lkatal to floarcKetice cad nmntnKni 
aiiircaixi b thereftre thag^ Thtw the 
wept ccmptac ceamfufaibiii, cell couadog. dOo- 
fle^ tad Buoroeoeery all of pUch are mddr 
cntDcaPted. The taodtdar c anr tnjcii aa of the 
Ted aiw. i a i AmaAoahaer b ^Itpced to thb 

W are finding wgnrfV-Brrt dlfiaeoeei la dye 
tgKafce betpeo) rwrmd ce(b txai the appanmly 
oormt] ceQi Iroa the boo^ mooiM of ppocna 
vhh B^Tiatiioui CKraxT of the onl erdry or tuao- 
phuTta** Ksolo are cot n |QCid la eaaei of 
iByngEPi etaaa Currenily to oJ- e na r g field 
trbl bdnf caadmed ar»4-r (be n a jAm of tbc 
USPHS to enhute <be method and ta leant 
auMi of mar At thja pobt, about 9S pa cat of 
ctaco'abei ad S per cat of oonsab” tfaow a 
ehoerst^ Vnd at dre tweaks loiereitixifty dte 
^*>eer caaet |tve postrre retolti whether or not 
they hr. been osred or created comHarr-WTae, 
edh takea from pparady normal dm fat caaea 
tfeamr take tip rimut the Mine aa»un ofdyeat 
ttlk laaprd efireetb firom tumor These obaerra- 
tkn niggeft a abnormality of DNA tnetabolm 
■ prrimnor to the oMeoate deretepment <d 
cancer and lead va n bope that m mry find the 
rettaxl nrefol for predicuag fianre carrioogco eib 
hi prrdhpoaed tub^rca U thb prove* to be troe. 
the appropnate place far the facedlue may be 
le caalcipha>c braith piceiil nf pro g i au B of the 
hnd BOW under *«ai\ dcvrlopmeni In tbW coo- 
tectKiQ, w ha> fannd an muT i Td dye uptake 
tn »n»kci\, la prtgjceooa to thrdr dgateOe coa- 
■wt^Lw' but a« rt BO cemdatkn with akofaot 

h'tjif hai emmwed 

Stat^rcal mcreawt la DNA-rdatrd d) .taniSaif 

can br ttnbotrd to uh etem* n petyyfc hl y 
pal^tirm enbarced DNA lyntbeik, proki^atlan 
of Scwkl pta^'in the ceil cycle, aod toitrtrtaTaJ 
»*h aa methyUdon cr uwoffirv rf 
DNA Th* *■ Awlc r qdjn a d oB far rim^i la 
dyc-bmdu W ** oooipecific lactcaa 

cauwBg incrrawd dye nprakc Inehjde farwllaflon 
» ih nNA-yh~- —fa « Impel, ataj 


woae cmfiikan aiKh a* Bchea plama. N doubt 
odm grarlota {acton wfil eino'g Hoyffvtr If 
tbcac do not becotne iogbtkaUy uamaargrahW 
tbc raetlxd may ha c a leoiaxUry valoe la 
brli^i^ to fight coodhloQ* other than cancer 
wfatch requhe tre a t i oeot Wc (.aj.M.i.1 that the 
fyatem will be appflcahlr to Kre rnlng fia cerrlcal 
c aucc r but dim b require* ccQ* whh relaurdy 
bnaa DNA, it tnay not be urefol far fragile, 
anaotyde crC« loch a* gaftrlc ephhehtiai large 
Buotmti of latrwceUnlar mucin wd ptobalifiy 
negate tbe method, a» vrfll pleocyuc poptdahooa 
fuch MX OL C sM In efimata. 
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Da. fiAOoua 
/Vpw fftndi, rt d 

It wcaiid be faelpfnl to icaien If one wutiid 
«labora*e on “The nweW (< klaikor facee* 
Perhapa the auihm vHxdd e*re to do jo, or to 
IndScatt when; la the text they bare already Aw,e 
■ bU 

Tbe ccaicrpc of ajb p ro giaima fagi » ifaigilify 
tha eventual Hiitfikatfao arm* to be key to 
p«ten> retsgmikti by high teaohitioB method* 
Do they aim apply to low raciutk* device*’ 


A»w h f to Dtfla md Fdw j di 
Tbe tae of Wofagk Internal toandard b 
oiaacy lawinea Clmin fr«n one Wm«l to tl* 
«*u aa adl a* poMftde deterioraocM of cett* k 
w b tnxage make aadi Kaealanb 
^credj table (Jan aannwroaHy avafliUe one 
®««n * Prn»red b large batdto*. 
outh **'*l«tl ha* been ueafcr maiy far am* 

u»o^ *mB rather helpful bcamac U can be 
®*®^pul*tcd fa a number of waya 
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I refer to the use of floorochroine italoed ortm* 
iiained ioo adumge jpberci. of thae tre 

manufoctured of poJ)ir>Tcne aad are croau Ifoked 
with dlviD)! beorcoc (D\'B) It hto been ibown 
that the fluorescence of >\cll wubed, uzmaionl 
iphcrcs it direct}) proportJonal to the percentage 
of t)\'B in Ujc renn and to the total ttjlunte of the 
indis’idual ipiterct. Depending on the of reiln 
used, eitiier red or preen fluorescent ipherct of 
coratant fluorcjcent intensity can be produced 
w-ith acridine orange. A* wdl. It bat been shown 
that the fluorescence lalensity is p r o por ri onal to 
the cwsccntratioo of fluorochronjc fa spheres In die 
useful range of total fiuorcscetKC yield 

iVith rdereuce to the biockiog of ioieriding 
fluorescence Mth proteins. It li useful to know- that 
acridine orange foUews the ruks about compicx 
fonnatioc arxi dr<aociatlon and die cnBcai con¬ 
centration of blockir^ atrents Mhich were fini used 
effccasefy by John ScotL It has been poulbie to 
measure, and quaJItaiiiriy dktmpuiih bepanm 
uilh single roast celb b) this means. 

Da. TmuLL 

ftesent day cjtofogjc and histoJogic dugoortic 
dca»iort*Tnnklng" is based upoo a w empirical 
knowledge coUected during more than 100 >'ean. 
Before the coastrucuoa of a mable coienMcope by 
Aotki, Friuenbofer and odien around 1824 and 
the des'ekppcKst of Nirkm naialng technlqua^ it 
was not pcwible to dberinunace between a normal 
cell and a cancer edt \Ve are fa a somewhat 
droilar situaoaa loda) when we are tookfap far 
paranseter-desciiptors suitable ibr a machine to 
dbtfagubh between nonnal and paihokigical 
tissue dements. 

Scanning of the com-entional microicoptc prep¬ 
aration foflowed by an oyeeme ceil image 
dcscnptioo** by \-arious morphological and €> 10 - 
chemj^ parameters u \-alu^le for gafafag new 
bask knowledge about the narare of malignanc) 

For practical diagnostic purpose, bowcfcr It seems 
scarry useful ar aH £ ezi with the mest rapid 
mlcitacoTac srannitg; techniques, luffkknt dau 
fnm, say 5000 ceib per rpecimen would take 
several hours to collect Eapenshr comfwtatko 
v,-Qrk is also ncccsnry to reach a &sal dedsioa On 
the other band, such work might be very useful to 
ctplore ibe signiflcancc of various parameters 
when designing flow r)itcm inwnimeno which 
can pick Dp total ainouau per ccIT cell Folumes, 
ccU shapes etc. Another faierest Qci fa the fact 
that computer processing of the mimacopfc cell 
iniage qualities fadodfag statfaticnl ana}>'»“ 
computer decufan-making tnigbi teach us some¬ 
what about our own work as diagnostic cytt>- 

s>'ftcira fa which absorption, fiuoret- 
oenec. scatter etc can be tecerded with adequate 


•peed from a s uffid ent nomber of celis, the pjs 
tern obumed by different corntmaDota tf i 
number of pafameterr cannot build up a 
nsoiphofcgical cdl image only rai^ ri>.trsa 
figures are <lIipIa)Td numeiKalh or to the 
oscilloscope etc. In roost cases it h not pojnyete 
predict how and what such a display caa tell« 
fa terms of dIscTuninatne properties. Arconfiag n 
my radicr limiied expavne e, only rough parvs 
base DOW and then paid off The judtment aboot 
Qscfulnca of parameters, akme cr in (fiSoect 
corobirUfJmr, therefore, must rat oa pure at- 
pirlcal results frocn mals on urU-deflned cCnrsl 
niaieriai Onl> irotn such work can It be hoped 
that machinc-tnade dtscrimfaatioo between nor 
tnal and pathological timics and edh might find 
some practical applications and so rcDot ibe 
c^^opalhQ^ogu^ of €»c or perhaps a few cf h* 
undertakings. 

D» Tvixo 

There are fctur papers ofl’ered far dacuadoo * 
the topic of other parameters, dcscripeon » he 
cenudcTCd. One is concerned with coherent optical 
profcfag One with flow ijitcmf one wtb tbe aodp 
m of etders and the fourth with the analjiii tf 
Mu-durteTBBCmal arrays of eartfa cu ca Mh*s. 

Sdtmkit estob the sirtoei v^it 

laser light aid dactan iu theomlcil messip' 
piled m eifa«- He pnfats cut ihatby rnfag a laser h 
is possible to measure the roenement of h»iig tA 
aivi claims that it \ ould be possible to jnovrie a 
mere complete description of a ceil than by laag 
conventMUial optical methods. Uo*-tvrr at ifa 
present rime the probiem of recognition cf 
appears to be rocreir shifted to an analfsii cf a 
pbotognphicaiiy recorded imeiference intoniry 
pattern 

\ an DiHa disctBscs a number of scngk parsm- 
etm nicasurahle in flo^1■ ryiicms He then itasi 
that to dhtfaguah sorral categorks of ceCi it h 
necessary to measure s ev eral cell properoes bat 
doesDMprcnsde anyiheramkalfrarocwoskco alkw 
the scle^on of dtagnostic pararocters He cooy 
eludes Hopefolly some comfanatKm of mcasomd 

properbci could be obtained u hiefa waild uniquely 

defUie roaiignacit edit, pemurting automaoe 
Idcn dflea tioQ.'' 

Voung roentiocji flow lystems and tim briefly 
describes his work on r«lrut«nng ibe -faisl 
cola- of cell Image points unng chnjmattdt) 
coordinates of the spectral dhtribudoD 

Ran^ft briefly describes the prUtdpak of «re 
aod low rejoi non systemf and then parses to liigb 
resolution systems narotlr die ana}\‘sb of a two- 
diiuenikaial array of extfactioo values and ss^ 
gests that such a syatem h not suitabk for large 
throoghTiuia. He dacus^s various values that can 
be extracted from two-dlroemloaal arrays fa- 
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(iocbn tauigc tc M rtrc ■nd frwiWty %nd (i** 
drtOf** tbe probiftni of Bsioeofi*! dependoKy 
•id cf dia roiuetion. H< eontrua the prewnl 
l^ iH ^ in T T y •pproBch wUh ntc*rft 7 fcf * icruc 
Gir»3 nvn»ch fcr h%Ur coeapiei 

pCUCTW *w4i M ftctioDi. It ti difftcuU to 
dflcm U* ccotia] Ihn*! •round wWd the 
T*^>on»^l«ho^fc^nrf«aun^^B^^CllcO•le»ce tofcna • 
prwnlcd dBraol *uKMi*ttd cytokigy dljgwdc 
okchme. 

Ttwaili U t* KiJiowledgcd lb*l the fWd of 
qiotofir b tail pertly nnkotrim t d leh th»t 
Kooihcr of other bawc ceocepo nut be purwed. 
EScra be (Bade to enbkib • genml 

dnAatjoc of aB dte &m of celh tbdt emo be 
UJemu tc i c d In bntofic prcperxtiocii Fortber tbe 
rartous panmeten amured cod M^^ened tat 
toemaraai timid be related to ko lorartaot 
Uar« fCrcM thouU be placed oo the tybejotne 
eaitdc of the aMHertal under teody Tbe dynatnk 
aature of the coatmal otuM be recoqtteced ei tba 
material at dorved froen yrtramR otao which be 
b Kan^eriile ctBcroeaDeati 

liM Wnaua xd P ttd- 

Ouftirm or A CitAn^ PAaAterm 

irmt SuT Sa*j( Otthaj. Smu 
Naernpq tt amosaied oyteiogy ba brat 
dneted prmpallv toward ihret kvelt of utaina- 
aiotaciDa. Tbe s ta tnrtnumti «tuch kdxo- 
eudexQy [oetsirei <ne cr oeo paratoKa-* cf «a 
aaimdtial ccO or obubB profile of ■p wft c 
pdrataeier cat larye a iKnhrr of cefb Ibe teemd 
lerH cf Mphnncatloc n an sutematte pie i u re u mig 
rfBon Ttd l e qutiet an mi tn n n rt it wnh 
threufb-put rate that b capatie of making 
dfoaco On lo d md u al teOi m towhetber tber are 
ncamal or abocma] llowerrr nch aratxn 
«oJd lack tbe atphKilcacMQ to cl»f/ an ab- 
ocrmal ccU ai to tt* ape ohe paibokape ttatc A« 
the third le>ri of mnrvBncntaoon. cCort bat brat 
oercted toward buhly ai^thiiocated Kanan 
capable of eTamimaa angle ceQ In yraat dctaD 
acal perf u r ttu na, cooip^ calcuUtlocM uoli/u^ the 
tofcaiuatlanal ceaiten cf ibat cell tmage to 
T’raficaJb kraar that cett la a ntoJtt-dunct f ooal 


1 the fciDowta*, arwtbar »Tittin type, p*rt^ 
Jariy adapeed to auiiajutli: pracTcirideg u pro- 
poa^ THa a^pton, • tywem, ^aeroda 

bodi cy tocb ct M al and crude morphotc^tcal data 
on the ccU. 

Zrra Jbaafinan 5nb« 

I a rcro retafadon optical ayatem, both the 
tUfct igeaauriar a p g tufci are targa' than the 
cell of tnttrat Ai a ccU pma ihrmgh the meav 
nrtftf beaoB, Ptngjo parametrr fa rectr U ed, e g 
abnptkjo, light acattcr or accondmyr fluorcatrace, 
at parocnlar na ixl ength- h[okip> parameter 
nKaaumDcnrt may be rcafiad by tniliz^ K\enl 
tle Ux t i x a and poaiiblv aercral fOurca Becvnac 
iert> naohiooo ayatceu generate a atngb number 
per deaecaor they ha tbe adrantage of being 
rafal and rrqnlrvng ntinlmal data procanng 
Zero tcaobnlaD ay ueuw afao chiQmaic fcarnf rrg 
pn^iieiDa encountered m higher leiiaf oontyTteaif 
hevexal naiic t» a £I as flow-through rwo re- 
■futiaD ayrccnis haw been des^oped A flow- 
tbraugb ayaaem developed W Kamene^ 
kteiamed and Deriman b ba sed upai cdhiiar 
afanrpooe c 2A3 7 am which presides mfbnna- 
dttt oe total celhUar urine a^ conftat. WhOe 
Mcb lysnB has the adtanuge cf reqatriog ao 
acalong. It atlim Crtaa Its laabfilty to mcriio r tbe 
mo eueldc arieb mdrpoidestfy The taeantre- 
iDoti ef other cymclaaxdal panaseten or a 
afagk oudiric aesd requsrs lamlog. 

Another cfas< of mo raefatton ayatm udIlaQ 
lluoreacmca Floomcertce baaed ay iig oi fer Uv 
■draotJge cf i n cJT a » ed Kmaurhy and ao dhtribo- 
Oonalerren tsccanpared'«lthah)crptkmrmeiiB' 
A Bucracencs flow gfiom by Van Dflla, 
TnqiUo hfoBaory and Coulto* aUona mottetre- 
imt cf 0*fA<elaied mcoDdary fineaetcence cf 
fluotoritrooed o-tk vrbOc mnlo-paranKrter 
aiadc cell man by WTseckta, Bahr \Vkd cad 
PaOeiP aUems the meaauiuu cpt cf aecoodary 
Suer^xroct ti BtuitTpiUdif cf wt t-i-ry ke 
ick c trd crib The use cf tnetachrornatk flmBO- 
efanaxw njcb as acridine orange allows, uwkr 
prc^icT condirit**, diaultanetmc mcammneni cf 
several eaflolar Mbstaoecs (biougb il^ flnores- 


paranetrr space 

ktcM tctppu tOHcrcb •rnmated cyrolap' to 
due ba\ i xmt rr d aioued mo or bigb rewfmkn 
opocal r«en A rero resolutiaj syrsem » ooe m 
^kwh the UxTonna aperture (eidser Vld ca mcas- 
unrgt ■ Urecr tb»n tie ctB of inicrcB A bath 
tmohiocm •.wcin ■^»c c^^■n« s ^ cry mall Add 
Of tora wmi ig •penure and the cell of faimcM n, 
ui ®e«. icaiBWd m mr* inanncr by thh apernire 
Tb-w <Tr«:al nuetas nti,fy ox ffafonnaijcn) 
rrtiuffetnmo fcr the lint ,,,1 Lwt kirh cf a«o- 


ewee mtafty U separate wa tleofth bands. 

TMufe zero rcsohixlQa syttetsi pcovtde rahiable 
Itfimaacioo oo spcdllc ccilular mbcaiKei tad 
pwrameter prtfiVa oo large papulatkats of 
they b«ve tulcd id densoo u rate eafubOJry to 
pnsriile niTsdeiit orUn'UT fadearimloa to permit 

tbe deefaiorts required Jer ose « fae-mWog 
hntniiocnt. UonJ Rsia fa 6e\ doped n Web will 
spifKVaif, iahd su abnormal cdl, one 
*dd i«too*l parameters for use ia prescrcerdi^ 
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sympobiuu 




Srfimt 

High rcsolutkn J^-uems w-hlch iocorporaie a 
ficW or mea turiog aperture nmch tmalicr than a 
cell are med to »can tingle cdb to prtn-xk a hro- 
dlmenrional dau matrix. The faifermarional con¬ 
tent of ihk data mama n uied to kicatc that cell 
m a multi-dimcmkioal parameter tpace with the 
hope of mmtually di%-idlng that rpace into ceOular 
cianification tubipocet. There have been tcveral 
auemptt at ihu t^-pe of anal^’jfa, the coott nxent 
and rooM aaphhiicated of which i* the TICAS 
fyjtem dm-eloped b> ^\^ed, Barteh, Bahr and 
OldBeW' Such a Hgh reiolutioo ^cm U Ideally 
ndted for detailed tnidic* on iadlvKlual ertt* but 
baj inherent hmltadom when applied to other 
taaha. The number of Ua of inTarmadon obtained 
per cell would •mwly rcitrlct la through-put 
capabflJty and the automatic focusbtg problem for 
M high throughout rate would be formidable. 

Sf/SetM TrobB^a* 

A ilit'Kan tcdmk]ue provided a more complete 
Kt of cellular partmeien than b poidble with a 
zero retoiadoo opdcaj t^-ttem vdthout produdz^ 
the Urge data matrix awdaied vdth a high 
remluiira ryitem. It rqxxMnti a coro p rorobe oo 
through-put and rcsohidoa 

The ilit-ican method currently bring ttudied by 
the author! records the lecoodary ftuoreac m cc of 
a cell a« it piwa under a lUc aperture (Tig 6) 
The rcsuldog graphic fl u a-ocenee contour tbown 



as a continuum repmeoo the a T em ^c il imro- 
cence along the cell In practice tha 'ncridtei 
aeries of discrete sampla talcn on the ceD a# k 
passes tmder the iUl 

From the iht-*can cootour recorded at 510 bo 
the fluorescence from the ouckos of a ceD loari 
with acridine orange can easily be disdagit&lri 
bom an> oon-speabe fluor cjceu ce of the oo¬ 
plasm. Integrad^ of the area usder the oadar 
pomoa of the curve provides a measure cf 4e 
DNA content of a criL In a dmiLw mjmKT die 
RHA contnst of the ceD k obtained fnxn tk 
flpcxTsccuce contour recorded at 655 nm. Becaase 
(he boundaries of the nuflens and cyiopiaan ire 
retognixable frrxn the set of fluacsce u cc conioxs 
the nudear cytoplasmic ndo b also a%'aibbte. 
From these contours, rough crtiinarei mar il» te 
obtained for relatise nuclear area (ntidear >fat) 
and rriathc cytoplasailc area (cdl sue) 

The rmeding of fluorescence sht-scan cooKurt 
can be pe r formed on oriis In a itadc or Bc% 
through lyitem. The addjtiooal pararnrtco 
gained with this technique toay prowlc ik 
necessary data for a high ihnnjghfWt pnaatcoios 
de\'>ce. 

Rmatexoa 

1 Kamefioky L. A., Mriamed, VL R- >*1 
Detman, H Spectrephotooeter Nc"" ** 
scnnaent fer xitrarapld eeU analyib. Sarscr 
150 630. J965. 

Z V*n Dma, M A., TrojOJo T T., iIuCi*T 
P F and Ctoultn- J R. CeD mJerofluon*- 
etry A roelhod for rapid flucrcsCTOCt me**- 
u re n iniL Sdmcc 153t 1213 1969. 

3 WTirdtsi. L. L, Jr Bohr G F \\*d. C L 

od Pineo f F J ComputerlwJ cy*" 
fluor t xne tf ic t e scJuU i fystnix Ifl Autotnaud 
CeD Identification and CcD Sortiof (C X- 
\Vled and Q F Bahr Eds.) New "icaV, 
Academic Prei a. 1970. 

4 \i»cd O L. Bartrii. F H Bahr G T 

nd Oidfidd DOT 'conotnie intr*<eDoi^ 
ruUjrtkal system (TICA5) for ceD ideodfica* 
tion Veta Cyhi 13n»0-20J, J96a 

Closoto Rcuasucs 
D jta. BARtna, Eoin axo Wim 



Fuj. 6. SUfSoui ttdnuquf Scca«l^ fluortt 
KW: «• » P*-» 

pmHo • enphlc 


We warn to thank Mr Butler for calling our at 
teOtion to modd independent data rcductiOD, and 
conqvessicBi techniques. They arc meat \'Bloabic 
m pattern leareh rituittoci, and since our own 
woth » lar has centered aroemd rlsually selected 
iodi'iduai CCDs they may nerf hate rccrired tbe 
attention that they deserve in the framewori: tf 
this SymposiuiiL But »c can readily sec apphea 
tkau in ccD fccadi^ algorithxm, and e^jeidilly 
Mbcn pictorial clemcno are to be Wcntiflcd on the 
of moephofogic features 

The fpccdically mentkmed nm length, and co- 
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Afr 1971 OTUt* pAJuottTUo, ntCKirrow to k cotorntwo 


iT rWr^^ coding tccbniqao h*vc tbctr grcaccs 
efficiency Cor p*tterw 'slih Jv* tvro Vrveit—bUde 
«ad white. \V tBd tJO^krj fuunt of the nin 
iCT^:thtinl«dbQ>cffti*nJ*4c»iofd»t»to time- 
*h*Te f>i«n wtr lc«g dbance One, end It doe* 
offer nhnbie WMngi Aba, pjuk woch with prt 
dtttrx codjng wm c*med out. In connceooet *iiih 
cotam cortrlkBCc eedmJaes tn riW3 J'm.iidnufty 
mended ftry Icvd »rT»T» 

\N e h*\ repe t etpy eropti*ilml that high 
ipetijil rckohctoo U not bx^uidy c»nu«l te 
teengtBUoo purpcoe*, bat (fau modrmc 
t o tiuiM p b highly dcdrtbie Brmv of tha 
mlimiDo, we cemmly did not try to cootonW 
bject tn oodae ckfoen of poarabm loto the 
ill* iwdni. afabot^ w arc lea Op tlmwTic than 
nojt eC vs Mox dMctaaanta about the txst 
cfflcaency 

Oir i Tp er tmrw bas been that tbe reqtdrcd 
btrlibaadi (or recognlQon of akdmdaal ceUt wQl 
drmanri tgodrr at e mchutop of madetf detail, 
md Knou* toroufatn of effioeat apeoal hard- 
«e caokpooetia tor rapid ptocemog would be 
ny worthwhile 

Foot t ai n die d au(« porno per cucIoa wtajld 
be one than adequaee, cad IS gny would 
be nSbeot &r meat im 

Sdetne^ li^ehhorri* on, boweiw tw 

Bxaed aimdy by e few e arem n sine nMi* 
umuecu per audeta. p nwalaJ high raefuDoo 
■KHuilag giac B empfjy ed 
Fir Bader wie g ii c0 feH dus ter-btt pret^oon 
o ahosr the tethcbfe La» of p b otoenane 
rrcrleigi Tha oai et pou di » 6 per cent ntco- 

ann| error which wookl be entirely aoaccrptablc. 
*nd M bad ewfo (or viebcoo W air oot oirr iha 
there ■ not mme mi a m<VT, i»Tvting The Cy texau 
datzagioibei 180 gray levcb, cod eaaly baa 7-b)t 
cccoracy »ttb m highly wabthml amgttn watre 
and btalt in CAT A ntarter of (act, m to* articie 


Thb b« been uacd to generate picture* of tbcue 
a rumm . 

A aeqocndal aerie* of deaaiptlvc parameter* bhI 
operaiot* a wed to jimeratc two-dlineMloacl 
pcttcrai, end bfcrardala </ aubpettetra The»e 
o pe c atra * end iVaulpdr’i paiamrtci* ere raimeni- 
cilly encoded, their covcrUnce m*trice* w<n 
known and tbm U no probiem wlih ttataocal 
ftabfUty ctaapltmfnury pn^pam metiarw 

on picaorUl dement cxtraCQOo ere preae ntly 
under dmclopaxiii, but they uae tbe mnn en- 
codu^ metbods Thta ayrtem b deacripth^ and 
tmicraral In tbe teiaae tint It lbf* cUocardaenp- 
dm ao m»nlpiii»ti- cwD'dunendooaOy eaieuied 
mioniianoo 

t do not agree with Kir Bmier that tbe Wtener 
apectrum of a cdl image tereak Immoliacelv cp* 
pomtt airucTvtre Image *anjn- to be awe 
unplwa penoebanr in many insuncea, but not 
o ceewai Jy In edi onage* w \\M do act acem to 
haac pcncxbcaily arranged fUUCturta 
Z>r ll l u imtr 

Dtffraioxin panon aatnplhg « rahiabie m 
ertranaj.*: pbotn-loarprctadcm and to rtcornjb- 
max imagery It b then poaUde to dngQ 
aen^ling g ma e u y wtikb u emmd, tranditHB 
and lue bdeprndcsi, end to obtain daa nduc 
doD which M fui table to aerre aa ample ngnaxuR 
ht ai^ea^mt recognloen fcteti a m The dr- 
oare point bee b. h^evrr that to cirtomaitc 
photo-tnterptrtcwn, one U pnmenly intereated 
u> deicttinf tnarvmade anicTum, wtoefa diatm- 
(uuh ibanacKf* by regulender and penodwdea, 
and to reyet* panerm iodlcanr^ aarorai ir n a i . i 
Cdt unaget, both cf ecrmal aawelJ cjof rumcrceQis 
produce difracum pa trm conch a* arc obtant* 
trorn earwal lotain an embaguoc*, ureguUr 
raadtan pattern wUefa docs no* tppom naarh dif- 
ferent fcf the tvi ceil e a tt g earie* to be dMCriml- 


<% <0114*1*3 anaKw* of phcecgraptnc tmagea, 
Ktr Budtf rmphaaied the S bi fZ36 fray ie*eb) 
preciaoD of the CKTIAC t oa goer whldi fcr the 
a^^ibcaacar ated tbrre h operat e d wub CItr 
Arne ^xK WKirce 

De aup trre arai *truciurai mrihod wbtcb try to 
rwicatenaw bne xian wfima to rreortftruct 
uoc* pruniuic* arc indeed nil qinie remored 
been aerr pranicai a^iiicatiao 1 per-ooaOy hare 
ra laci, cmam d<3ubo. wb t tfarr ce o« the very 
approach of imoa tninal aynta m thb r—h“*n 
■ nor cocDptnaiJCciaQs rtifbraii to the point of 
bemg nicCFaictn ani not yractacal 
Siicb ccaweyn of uractortl apprcacb 
bonner ri« the criy ooe prmbi* In an at 
tempt ao dxam raiinajc* (at the tetjinrcd duiTB- 
woality cf pattrm ^lace fee mtaphoioijiaDy 
dimnenidWTl c*yret\ w ba\ de\eiopcd eay*Kiu 
cf etnymarr proartim which rymlwTbc pwtwei 


naicd Thn b not to ay Ibai tbera are ao diSeT 
cBce*. but tbcY wcadd hat lo be mracaxl ffcmi 
the twi>daneaMiorial dlffncdon peucsn by 
the tame tntnral analytK mctboiit which can be 


Tbe dlfliaaioo pattern a U* ipaaal dti- 

qneney refTramudon of da: cdl, <» n be own 
preebe, dnee it h tbe anauity dwrftaiQon of ti* 
diJbacdoo patioo which u acriMl/y iTnw ib.,(^ it 
» the powrr girctno* of tbe cefl arc* tr»n»- 
mW* ftmedon A* mle there h ^niply doc 
the Uad of periodic tegular joructnn; b »nv cf 
the tcfii oader (farcmaiaD that wcxdd krt ene 
ta^ adnmagt cf difr^loo patton aampiu, 
SHnniiJt WHnmar b ahKJufcly correct In 
porodng <*11 \i« aOranKcDMa of an cyxlcal pre- 
meaiw, mch a* by matched coomle^ 
^ are prtaendy sracradni; ay thede 

res hnagei which corie vund m populaocn 
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IW 15, 


»\Traga of » fubjuntial number of celli of 
different cell r)-po, and mih gninulantie* in ibe 
nucH generated the appirspriatc tmderlv'toi; 
h •o-tfl mmdnn a J rtDchaxic pitJccM. Sucb com- 
putrr-*j-Dtb«ired r\-picaJ Cell imago could caifly 
be penurbed, and Dr Schnudt Urmmar rolgbt 
be interejtcd In lejtlng aooje matched complec 
filtCTi and thdr potendaL 

lUhettMl t» Dr StiBUeTT 

To cooipf) nhh Dr Saimden ret^uett A 
Maxiov praxB Ii a lequerKe of omu which 
rcprewit different suta of a ayjtem. The te~ 
quence of \-b1ucj meamred along the line acan In 
a icannlng mlcrtiaeope b auch a prore* Thegr*} 
%'aliic Interval! bto which each m camr e d cra> 
%-alue lalli reproent the dlffcrrni natc*. 

The state «■ gray >‘ah«: Interval, fato uhfch a 
phm \*aluc fall* In a Miricn pretcc* dependi 
ixpon the preceding \'aliie for each pair of gray 
vaJoo, Eh a probablUtj fa gi'm that a raluc 
Ej occun ltnn»diatel> alicr E| occurred. The 
particulaf proce** dereribcd here fa a firUtc 
MbiVot p io c e m 

I am no< quite certain ho^r to Interpret Dr 
Sauoden oesi quetdoo. INe ha\-e found the 
modular program dcssn ^erv ffesfbk and twfu) 
and this applki also to employing dillereet fub- 
rojones for the extraction of diffamt featurea. 
Particularly In the self learning prograrm, one 
Immediate^ obtalos the Inforsuc^ raluc of a 
pardcukr feature and the average HLelOtood of 
c on cct damScaiKHi b> each feature. 

In this tense I could fc aia e e simiUr advantages 
for the modular design of Kjftware for low rew 
hition devices in a reteareb environment In a 


JtrgOQ comes into cxBftence to prcsoTTc lo^ 
dlftmcikim not nude la cinyday Ua^a^ I 
Huh to thaolc Dr MoHaacj tboi^h, and ap¬ 
preciate hii effort to give a more geo^ pr a eno- 
tioo in hfa di9cu»icm remarks. 

Dft. SanoDT ETotui 
Some recenti) publfabcd papers apjatculh' 
auppori the tdea of a coherent opocal dt taa t- 
nation of the stmeture of small acmi'tiaajpjmtt 
pardcfei, e.g., of Dvmg body edk Uotf* ha 
worked out In detail the theory of a mrthed kr 
the dcienninadon csf amphto^ and phK d 
scattered light He has also shown bw 6ex 
data, if j et or li ed o\Tr a suHace^ aDnw lie cn- 
mcrical retrmsmsctMn of the scattenrg 
in three dimenslom. His method has a m t d i n BiB 
theorelical resoludoo power of ahoot 10 tms 
the wavelen g th of the light 
Carter • foflovring the method of \K<i£, lu* 
first obtained cxperiiocntai results on model dr 
jecta. 

B> ewapWT stmulatkm, SchznidMVcminar 
sf have studied another wa> to rteord magnbole 
and phase of the scattered Dght TTie rnTtim ca 
theertDcal resoluooo power with this njetied h 
about ] wavTiength of the hgbt 
Cobnrst opneal methods de£nitdy *raa to 
havT a potential fer succenhd app&eadee to edl 
recogeluco purposes- Id partkadar the coherent 
optical rroetwv aniljiir fa one rf the metissi* 

vdikh should be exmsidcred if other parazaceers 
are to be measured. As scrertl partkipana ia 
tlus SympQjJunj bare pomtrd out, a coopera®* 
between c>topathokgist and engineer fa bipbir 
desirable dnriog the developmental phase cf s 


production device, an rstabUshed aigoriehm 
should best be Implemented whatever tbc 
most efficient wxy no} be and without regard to 
nketks. I notkr^ In reading the various ctm- 
mbutlons to the S>'rapc*iuni that rareJv ever are 
linear combfaiatiooi of paia me ter i being discussed, 
and wdghdop procedures. As a matter of fact, 
error rates for individually m ea s ur ed parameters 
are often cmplncalh determined assuming rero 
covartance between the parameter under coo- 
sfcferitkai *od other also measured parameter* 


A4aaa/fa2> MidUaer 

I apologiic to Dr \Iullanc> Air the use of 
dJScult laoeu^ in ■“> P*I” The ftdd rf 
miometed Image Mhn In c; ngaalholc® ipmu 
Ka-eral dWpHnea. cHnieal gyneeologr « 

the dirash gppltoi okI » rathee nenplei mathe- 
madet Ai »ethe psiMpma m an mlcedt 
clphnuty 6cU at raeareh »e *11 duJI e.-eoioallr 
h.\e to leant each other , Ungatge 

SimpUScatioo gild tbc tue cf cvetydar langti^ 

can Jutt «. lar befbnt in- 


new cstfidiagiKiatk: device. 

At the present dmc, expcnmcntal difficultks 
arise in the recording of In tafer asc c fringes ^ 
electro-opocaJ i mag e copv a ters. doc malnh’ 
to the for spadai resolution and rather Qunted 
gra> level dfaenminaoon of these devkt* 
hts^ industrial companies, however, scon to 
havt itresghtrned tlw research in order to 
overcome there Umitadoos If ooe order nuf 
nitude, both of spa rial roohmon power and cf 
BccnrSc> in measuring light mtemity could I* 
gamed ti would merely be a matter of optical 
technique precisioii mechanics to build so 
actual co heren t optkaJ strocture analym- 

Rarutt. t33 

I CwWt U fl CtooiputstJouaJ rreonsmirtioD ef 
reannin* objrea Crem holofraoM. J Opt. 
Soc. Anwrka «t 300. 1970. 

I Schmidi ^^einolsr H G and Schmidt Wd raar 
M L. Gcberent opdcaJ struct u n: anaJj-sfa. 
To be pubhshreL 

J, Sympwiam oo Acedreated E«f doo cf 
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Apr 1971 OTHC* PAJLAlttTFM. DEMaaMXnrt TO ■£ COWTOtJlED 


Dartro-Optjol lawfbn Dcrtoa, 1970 Sfvtoc 
P n^i 'ca. J Opc Soc. AcKrlo Qa 

pn«) 

4 NVdf, E. Tl«w<Itacn*mi nnxiu re drtertn*- 
octjoB id auJ atfpajcu o<4«cii from boto' 
frapUc il>tL OpOm CommijaKaacKn It 133 
1909 D u c iuil Mtkio id Ibe cmpLtude and tb« 

ptuM td ■ u m cTcri AeUi br Wofn^J^r J 

Opt. Sac AmencaCOilB 19^ 

D«S \ AM DoiA A>>0 Fci.WVLXa 
OurwamijO ri AlUatn 
Vlr VlcMtftrf co n telly pototi out dut wblio 
cdl cimiy t oa be confuted with tboarnal 
eplthdUl cdh by ca-nc«l ceQ t ueoi hi^ hsm- 
mm dcj lfDt d to nxttzit ccQ or tmtlokr dn. 
Ht foei at to oy thu additlnrol pamontn 
nr n ee d ed to arcU thW, wtikb b certainly true, 
boi tfc dbifiet. with ca id a^oo that **tt u 
thh rt q ahqnrgg which wookl «etn In eschidc 
flow ly ttaui front tfab pardcuiar fteld 

giii i jiiiiff»M iin ■ ■ ii>i n > in (d DNA toivnna 

ia flov fyatem fbookl <fbnaftd«b whin ceQ 
fljniipa front epichehtl rdh b iha bOowtog ««y 
Cnafas wihane tpeetianrtrr d«7wi that (be 
nodal i^nme of epohefaal (ma tba bocal 
tta eta « abtut 40 tanm ibe caaial '■^vsne ^ 
otatadsf bahocyra (•(aefloomrab p ea - 
nuaauj dicM the FeiiigeTt-DKA ooDSat of 
bob oefl typo to be the ame, as ap e c ted Thb 
nRoti tb( rtno of DKA osairot to tolvone as 
twefril etbawntaaiion paraaietrr If we take the 
loboiryn modal Tohime and OfM eOBtcnt as 
otfry (imsts arUtmy) that the ratso id CSSA 
omeiic to trohime for dngk leukocYte U F| > I 
and the ansa b true for a dump b len ko cy tf s 
Far «n(le qethrhal ceQ, thu rauo - 
very dtffeieot aoutber Tbs c ouu ' as t wiQ dl 


ntmlsh fcr polypkiad fpItbeSal ccQi> bot even (or 
octopbad epitbeBal cdb tbe ntk> U about 
arwt «ttll TCty dlS ctem frocn leukocyte chimps 
HefMC, p eope i ' ebefce of criblar pajatneten and 
ttw4r aiithioctlc manipulatioD sbenn real piroc oi a e 
of pseratotf ccofuiian by w hhe cell chniTpa and 
K i wes to n hitta t c tbe power of emtU-p afatatter 
Kitsiyfis 

Tin URht scatter dgnal avahabk In flow aratcre 
may abo aaut It b powlUe that flat epithelial 
ceOs will produce more asymmrtTV: mader 
paoeni than wble cell clumps In adthdoo 
Katu^ capabahty wHl allow those acrvtegns of 
fflhiUr dlvnndBatioo to be evaluated and thdr 
fcffec u asmrw dcieittdned Tbe paper Automated 
CeD AnaJyws An Integrated System (Openinf 
Remarln^ by Fahsyler and Van DDla ds^herc 
in tbit Syuit«.^Jin dbcioes Kane of these polaa 
to mcav detad 

DucBsssa iy d A/ 

We *osh to pcani oct that baolcfkal bsemal 
aokodaid b foe only poeahUitv for the caae wo 
dhensaed to enr c^esfof remark^ namely met' 
ufam eBi of afaaohae DXA content ^ tbe Feulgen 
procedure Ooly la ihs wa\ can Use mire aystes, 
t»w4iw«nig the earn fog procedure, be caBarateri 

\> agree that standard flooracent cnicTO- 
sphera are cry oeful b tfoecUng lacruaeiical 
sttfasbty end perfonaance and we ^ve dev el o p ed 

vcbalque to prodoce \erv onifcnn pciyityiene 
■akroaplKra cf leleciable diaowux and cptfoal 
pt opu pcs riuoasccru mrcrogaberei cf abcut 10 

a dlameWT have been prod need which fire whim 

and flw«c*.tnce datribunons wnh coe&ieatt of 
varfadao cf apprcalmatety 4 per cart m each 
caw IM tf these nocroapberea b d b c u a sjJ fordwr 
to air ‘Opening R£iB*Tts refrtTtd to ab u se 
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averages of a %Tr> tubuoDiial number of cells of conacs Into ec uff pee to p tq em fcfioi 

dilTcrent cell and u^lh granulariuca In tbe darioctlom not In everyday Injert 1 
nuclei generued bj the appropnatc andcrlydi^ wish to thank Dr ilullaocy tboc^li, «b1 tfr 
tw o-dimenuoojl stochastic procc*. Such com- predate his effort to gnt * mortgcD^fttra- 

puier-*yTilbc»l 2 cd typical ccD imaget could easQ) uon ha hb discujsioa r ouajka 

be perturbed and Or Schmidt Wrinroar might 

be mtercsted In twung some matched complex Dil ScaomiT INtnotut 

fiJtm and ibdr potendaL Soto recently poblnbcd papas apprmiJ' 

support the idea of a coherent optfcaJ drsnu- 
Reh^CMl t» Df Sondrrr natfoo of the struct ur e of small scmi-traiqa^ 

To compl) vrilh Dr Saimden request A pArtidci, c.g, of Ihing body 
Markov pr oce ss h a sequence of evenls %%hicb ■worked out in detail the theory of a Becra 
reprcient different states of a t ys te tn . Tbe se- deterndnatioD of amphn ute an d 

quence of vahia measured alam the fine scan In acaticred hghi. He has abo shewn 1*>* 
a scanning mic roscope is such a process. Tbe gnn If reemded over a *urfi a:, sSo^ C* ^ 

value intervals Into vHdeh each measured gray mcrical recomtroetjon rf the sanorirg 
value laJli represent the diffenmt states. In three dhucnslom. His method has a 

The state, or gray \-alue Interval, Into which a tb«*edcal lesoludoo power of risafl ^ tea 
p\m \’aluc falb In a Markov proce* depends ^ vravelengtb of the Ught, 
upon the precedmg value for each pair of gray Carter * fodovring the metb^ ef 
values. Cj Ej a probability b that a valoe oinained ctpoimcntal resdo « 

E, occurs inuDediately after occuireiL The j««*- ^ 

particular process described here b a finite computer simulaooo StLiuklt^ , . 

Markov procesa. ai* hare inxhed another vrar to reconi 

I am not quite certain how to Interpret Dr **d phase of tbe seatlatd Dgh^ _-taJ i 
Saunders* oat quwkm. We have found tbe theomkal rtaduifco peww with tba nims*' 
modular pfogram design verv flejdble arvd useful, about 1 waveiengih of tbe ^ ^ H 

and thlt applies abo w employing enHercnt tub- Coherent optical denmt^ , 

roudna for the ertr^iioo of different feacmei. * potential stscisAlWeaOT* 

Paroeularly in the self learning pfograms, one recogmtioo purposes. In parwaatt i* . . 
Itnnasiiatety obtalits the Informadoo value of a op^al structure analyib fa oc^ihe^^ 
particular feature, and the average lieUhood of ''‘Wch should be coosidertd if other 
ecrrcct dasrfScatkm by exh feature- are to be meawred. As imeral paiU^^ 

In Ihb sense I could foresee rimllar advantages thb Syrmpodimi hate pointed whaoojiOT 

far the modular destgn of software for low reio- between cytcpatbologfat and -[ 

lutrOQ devices In a resea rch cnvIronmcnL In a desirable during the develi^uncn poa* 


pTQchictloo device, an establbhcd algonthm 
should best be implemenlcd by whatever the 
jnort efficient way may be, sod withtwt regard to 
niceties. I rrctic^ In reading tbe various coo- 
tributlom to the Symponum that rarely ever are 
combuiaaons of parameters being dneussed, 
and weighting proredures. As a tnatter of feet, 
error rates for IndiVidiiall) meanned paramtteis 
arc often cmpincally determined aamnung rero 
cnrariaDce between tbe parameter under con- 
skJeradoD and otber abo measured parameters. 


RtiKttMl t» Dt MtdUaO 

I apoiogte to Dr MuUaney far tbe use of 
diflScolt language in my paper The ftdd of 
aitomaicd image analyds in cytopaibofogy spans 
jcvcral dlsciplmti. fiwn cErncal gynccolagT at 
U* dirctly applet 
nutdo- A. p,itWp«"“ 

feU rf racuti «c >2 csxntiuUy 

have to leam each other s language _ 

^Snphficdcc the « of 

ju« «. I.r befm .mbUdlty «« m. 


new cytodiagttQMic device. 

At the present time, eapoimcntal c^c^ 
arise in the recording cf Intoferaicc 
tkoTTMipticai image cooverters, due 
to the iow spatial resoiudon and 
gray level dfacrlrmnanoo of thoc oetae 
Major Industrial rompanaa, bovtever 
hsrve stienghtened ihdr reorch in or» 
tTiTreoene these Unuuaoni * If our ordo' 
nhude. both of spatial resoiunoo power a^ ' 
acaniracy In roenunng light intonaty 
gjdned rt would merely be a matter cf 
teedmipse and precuiaD mechanics w buiU * 
»rtual eohefcut ootlcaJ stmeturo analyier 


RerxaBvos 

J Carter W H CbmpuUtionaJ rreonstruedoo < 
•catterfag objects from bdcgraai* } Op 

Soc-Amerka Oi K», l9Ta 
2 Schmidt tSdomar H O and Schmidt WcW 

Kt Coherent optkaJ icrocture anaJr«i 

To be pebthbed. 
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Fd. I Tl>e two dacriboum P* and F oirrlap 
■ad arrot, <t ■ M jrc ff danfinucn ckcnon wiD 
gecw «Kti pnbabfiitiei ■ (uQow Cracn (br d 

d«0r<4c(dT 

F cad F crc cotopieiely koown, end (dlknc 

dMriwknc u ibcna Khrmeuemity bi Figvrc 1 
Fer tbc time bdsg let li abn be thci equal 

(doe prdabOiQet cxnt Car tlv oocurrcoce d ^ 
£fwa hccK cell cypa WTieo deodon botmdcri 
T k ert^ on tfac \ dannmoc, (bur pawhl (wi 
c<na cxw (or ■ deebno 

1) A nil d type I li comctly dended m type 
I The prtsfaabdrfy ior co:^ ctC Te u dem 
fiotjan h I — a 

2) A cefl of type I t> u xana ly cU i aikd •» 
type II The probdality far (uch an m 
correct dnkficsuoc u diat far to error of 
theflmkiBd, e aCa 

3) A ccQ of type II b cocomaly efadfied » 
ty^ I The proboUIfty far aieh • dw cO B 
b thci d m error of cbe fccimd ktad, 1 
ecrod to $ 

4) AceCof type II ncorrcoly ideao5ed ■* type 
n The profaduhty far wdi deetaoo o 
tqvul to 1 - md a><o ealled the ‘'ju j w n of 
tte dedBoa rule 

EfTw rtin, crtd the po»a- d ibc deetBon role 
thii ojmp ktc ly drtcnBBOrd by be peremetrr* 
d the two undrrlyiBC prohohiiirY dmnhutjim» 

F r 

A rrdoruon in the p e tuu ufd le»ri d a cut 
■**lcally cCDW* cbcniir tn ibc po»er of the dc 
cWoo rule I — fl I be umber d Ccke clcrm* eoev 
■P* ^tipc II were coaodered normal cell popo- 
^**100 fiar excnipJc end t>pe I tumor ctU For • 
•bV ri^e d v*1dc» found oi normal cdK the 
■rBna ould ba» to dcrufy m “wbjot erfl One 
■> to acbm bet*T dnoiiaiDauan t» to diaiqr 
the defloujon of descriptor ibrtlly k> thal ibr 
*h»rfatjj3pn funcuom 1 and t ' obum diffrmn 
P^tcuM urv prrfcraWy firater rorant difference* 
and or TOajier an nee* Out a dieo ptmble 
beo detenptor* \ based on lenural bture prop- 
mlei ije empfcpyed 

4jWhcrpo« JbtbqndreTed by a u«aa{enei m oe» 
d derrqaiai ^Koernnes t» traarr proprnlrs 
an-obwnrd none d hkhVatbby uwtf lo ef> 
ro^ dnmadnanon Corolininc the ote^rved 
ah*e pair*, and fa ma* ertaia ttnew^ eoenbtoa 


UonofU) tao, often L. 1 to iracrqeoeraied 
luql and vtT inefuJ descriptor TW h tho» Id 
F i^rc 2 

GcnrraOy an pjc-U itt which mip th imple 
poinu frtnn oac ccH type onto line J Into an 
nurrtal »eparate from the litierral ctmtalmntj the 
traatfomrd sample pofiiti of the other ceD type 
ts uvfiil An^eneratKD 

\\T>cii cell aiT rrpmeoi d bv fealjrc rrdor 
uh *%*Tal compoewn», a* dhetaaed furthw 
below tfiwenerai on frcqoenily litrol ea map- 
picq onto hne e-e end I the dirccboo d 
qrra rU "between cdl type dap entoo Thh cor 
rrspond i the three ion of the ty e ji v( i.l or of tbr 
berwem t*D type ovanaocc macrbi a«cl»trd 
w ih the inraj:** encm-al le d the inatm 

Reumurq to the ooe dunendonal Id art 
oa. ila: f«*uoo d be dftijion boundary T ooe 
iDuit consider the rrlailre cow d the poMUe de- 
atuna L<t (h rou of making comet cdadfication 
(kruMMis be art 10 mo Tbe relative coat dcalEng 
cdU type I type 11 teA ihiU L* act i unity Vn 
erronrout awlgniDCiii of type II cell to type I 
ritall ibeo ha the rrUm coM d w Tbe et»t 
Cactort do brs be r e p men i ed b cm, or toa^ 
matria 



AJao one will, D art tie* a detloon bouAdary (tw 
wfhich the nproed nwt h no imlaetl, want t 
conwln tbe pnor prdiahiffuci far the o ccui Tencc 
of ceDt fr om type 1 nd type 11 

tbe roa asamajcd with claaadyinq aa 1, gtven 
(he raamined crQ n type [ m 

. puinpai 



In 2, Ncnher <leaci^>*rw \^ new deaeripltr X, 
a** *o Mtidact«7 wrpjraticjo d tbe patteni pdoti 
hontn^landll remfeq ww ira-,enermi,d 
Z, by iineac eo«*Uaatfan < X< wl X 
Ifod* to acrepufcie tbwTfaurwtfafU 



ClTIKtHIIr 

fMrrTi*>ii 1 *) in b> iw Ii 


Vr*W. UCrt4.0cr 


U 6 \ t 
Pn*iHVJt 


Chapter I\ Descriptor Definition and Measures of Discnminaton Pmm 


^ARnca^AXTi 
Guhvct F Bahr M D t I a C 
CtophjTSd Brandi 

Armed Forcra Irmltute of rathokwy 

OimcalProfrwn-QfPaiholQm 

Gtorgeiown L nlvcrwt) 

D C 20023 USA. 

B^PhD ri \C (honl 

of Optical Sekmea 

tWtujr of llicrohioklo 
1 mi-CTPti of \riioiu 

Tueson, Ariion* 63721 tj 3 A 

AniurJ Hilt M n 
Uttclpr ot Rtstan* 

C> D Stsrie tod Co Ltd 

End Rood. Hl|;h Wv-cotnb 

ButiL EmjUnd L K 

GtorutL Hled,Mr) t lAC 

B WRit« Prert«>r of Ob««na .od Ci-ocrolor 

Profe»»or of PatholQc^ '"wair 

nqianment of Obftnno lod G\-necol«rr 
Untvmitv of Chicago 
Ghtcaijo rUfoo» 60637 USA 

Orexrto RMtARM 


Hie claulcal “gromctric” ippro^h ii ftmaia 
boundary onented * '* Jma^ p f tyen io jrt ir 
firicd *0 to permit a roif^nng of ctfl 
into a cmain reston of a mukidiitieiiaooil dfOM 
»p»c« enclosed b\ a ict of drefaicci bonsdjnn- 
In the "rtmeturaT’ approach the ccD lnnr • 
dexjibed b) the ImcTTriatlorahip* ferod brT»«i 
•fU of wbpatimn nened la a Uenri* 
order * *• » ttjc “docriptoo” mvoltt the tt3 
tyTic ipetaBc mutual dfpendeodn bn^eta thr 
«ibpaiicniJ and thrir letrlj, » dcfiarTl *ad dtti 
owned b) a let of concJtcJWUon rule* The urac 
tuna) approach operaici m an "open 6tv*n 

ipace open in the pane that the approach pmsai 

a de*cnpncn of tm panmn or ctD ttpei, *0^ 
reeagoJiioD b) the proeedurt 
In b«h ea*ea, deriflom are nude nbnber »■ 
•tajutnt of a ctU imaae property iodicato boo- 
berihip in a certain of cells or ty* These at* 
made according to classical statkocal, sod ^ 
doo-theoreiW pJtodplra It should be polourf ** 
that osK a aruiaU) deal ng sa hh tirre ^ 
deciiioa malcing 

U DeosMons coo c erning the tnloonadoo 
from a angle image property 
i) Dccisrorn b aa ed upon evaluatuo of t srt tf 
wnwje pT ope iu ev for an mdiA-BJual ceD 

3) ^nd fuiaii) dccldom corxxrnJog a'»boleiet 


Das BAa-ma. Bahx Afro Unro 

Aec^tfrr or Dacamc* Eftoao 

Human cytDdlagTxjsdc deemoQj are baaed upoo 
asul^mhTa«rwnentof« wal Impreirioo ft u 
qualltaat'e e>aluation of the cell Image and it* 
marUble for the almost nstantanrouj reduction of 
the pictonaJ Infofinauon to a diaipsovie detutoo 
Auioroatk dectskm making u baaed on a quand 
tadve and objccti c e\-aJuatior of the Image In 
formation fn thit. cma □ pnaperuea of the cHl 
Imatfc are determined and exproased In the fotm 
of numcnca] ajuea Fb uhk required for the 
daU reduction arm according to the con^lcxin 
of the evaluation procrai, but t taJar* prcacntl} fai 
any case, kMiger (n a factor of 100 to 10 000 than 
human vuual aMcmieni 
The determined “unage propemci depend in 
their tutture and dehruuon greatly upon the 
underlying ratkRule of the rccotmidoo procedure. 


of obaerved ctUs from a dlnical tjmpte- 
TTiu hierarchic order of dccidoo-making In Iwrf 
iliw ate* the pnncjpJe of the structural apfsW^ 
used in ami'll^ at a quaniitame ckfinioon tc *® 
‘•'htJinogcoeous, structured pattern, or item—hfrt * 
cllmcai cell sacopte on a slide The various cell 
tmage properties fonn the prunithes, cooihu»d 
into cenain subpatienn In each cell Tbeocttlcvd 
connden the entire set of such fubpactenn, and 
cosnbines i Into a feature -ector The *que«t 
finally arrive* at tlie cdl sanyJc pattern for the 
T\holetlide on the hain of which adinlcal dronea 

is made 

The Ashowing drsciiafoo concorm primarity dr 
cfiicnminatlon as achieird b\ a stofle deacrqitoe 
The danlficadon p obfem can be acen as ooe 
where for a cmain variable a value of s h 
o b a cf ve d \ Is dhtributed according to a proba- 
biUt> dittribofion T* hr crJl type 1. mod T" for 
Cell cypr It The poibfeni b to dctennlne Hhether 
X came from F* or F” Let l be assumed that both 
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Tbc wrtptkro of ‘T»e*wteii ^jhpn. co«rtri*flce uttM fotmd ^ 

CT (tonbnltaB £nr F »nd F“ b wi awoiUiric d go wfc l cr wcUlftl w^tfa lt» Igyat dgeormhie 
tn orO rtcQsnition »oA, »f>cr« ow can oiUrct reprtanJii that dirotioo b the cte** ipacc 
d*a than riteable tninii^ «tti OtYea new wUcb h» the fnatest dbunce bttwren «ai»n 
preperarioo coe tarf employ pfcproceaibQ iw- vanaace * 

TOsa-haiiwonLi trwitemiJItnewimIrawcUt* The p-dii nfTM l n p»] Hfd i J r r i poiblc m t b^ 
» •\Ba*jk»mtfae*»naed petibabbcy dbofl^ be reduced to a c«-«^<iiniet»wi*J dbuilnuWi, by 
w«oo*.hkhlbeKUb*cfTbb«*Qd cTO^<bfbc<^theig«ppbt(Je *chfe >ngeTector 

Aj r^ie, otaerratjoo e/jt* one Yariabie rwrly ooto tbW belwtrn «ib*rt d^cCTmior Dedrioo 
penma dcoboo* whh aaspubty pnjcedum ta outHned at the beftenb* tn tfa en 

low error rate* Ii*e*d, cdl bn^ b erabairt empJoytd, meatwriof the dlicnnunarinff power d 
wto rr^wt to awal im^ propmia The the d«a*jn rxile ts owdloed abow 
niHtwTv j l Yilw ftwod far ttw are c umUatO to It b pOMbfe to attach an Infbrmaikm mea*ire 
frwm ^ fi^ ^ ^ teaitore vecue to cWtciipCTC aod to the of a 

The cell B then repretmied h a point b an ob- dewnpinr b a data ttductfao adietne b terau of 
KTYauoo qMce «f k i»oy diawiBorM at there aro the manhw of bit* tthkh H camo It appean. 


1 the (eatare eetpr The ratwkan 
ijiabie X now ■ veetor ratakiai ranablc do- 
tnbtaed trra p-dimenawoal rpace, wtih p dc- 
ootio^ the BOinber of hi cctor carapODena F 
and arc prctoabdltr &cdbidaca b tbh p- 
tpace The p arrerat cortponmaof 
teatwe YQciar ere at a rnie correlated Acoropoupd 
dnaaoB that an g ( j o .tt ' ei l rector nndoeo nirtabla 
I ame Dnoi the p rarlaK pnbabfLty <Smbatato 
F vF mat. tl m efor a , diaewartaaeeInto 
acesuBt The eunatr far probebdity Aeamry 
V) or aa to r e q i iif e tl te eocipataiua ot be mvd* 


tboi^K iKai measwrc of dbuimbawry 
bMcd npoc thu face* a-Vci'il d HScn ltfci One b 
that one oen deafing with txaiiptoe mtcA. 
CcD bnages then* a coDtlntjoui and wi^ ranabfilty 
IQ tbeb tmiite, and dhtributbo* of textural laca 
tom There b alwrf* the prnfaahfEty that event* 
mth very Low panbahfUly suty occur Tbeb eonr 
Bdcraikn woold natunlly affect the entroyy of 
(he eiioc ennRhble The wcecid difficulty b that an 
anvoct of informadtt can ociy be attached b 
lives f)item wfb known pmbabhxy ffiarOmbn 
The atnoumi cf inlcrmatbci earned hr certain 


CUB kkrfhood rauo lawdvei lawenloB d the Tatue gjwjfi . utod at denipton, wndd therefore 
RK anaace atunca £ and chan^ whh each dbxhianautn prthktn A 

A Bi iitin i t i n Ukribond ratio mtoMoi leecral fonha d iffic ulty amn ham the nmi ac^uenUal 
feature tetor oxnpocieiKi a rto» to obtab when AepnAcadti Thoe demand that the cewdioOBji 
be leten] nxn.n c wnei arc mchaitkalty uale- pmhabhoe* wish wbch mSrlditoi partiai exthtf 
pendnit, and bare trparable prahabiktT dumbo- Qoo value* oemr ara ixnndmd when extunatbp 
doQi Thacaahe accaenpbhrd by aui aifaanire tbrtr true mfamaibo value 
eraar cocnponenti, not ibe on^baSy Boeb oonnafiutkri difficultks could poaibf) 

YttoBQtiei, but mber camponcmi fjxtocd frani hod as ajwwtr by defisiry *^1 fracooo, > e 
bmr nxnta a at iopa theie Tbv ban* ta (he mio^Kr of bm entCTtni (he d tjulp tcg 


katod by a koear a-aBdarmaaoc ^ Ox eovanaoce 
toetra The linear tramfomtanoe p-pr ew iui (he 
feetore ector wuh co mpooen vabn falbwin| 
ben the thanged b«*s and wuh ButuaOy uJe 
F*od(m probaiaLur* 

Hw axal probataliiy of ho icant oecurmax of 
wi cf emitirrtcal valvar far the componewi of the 
ttan^msed (eainre vector cao then be computed 
“mpf> to (he product of ihetr ladtvidnal profaa- 


petocd a* bnetun of the (ocal p ma bq bit* 
eujrdrd far (he biage 

b en to ther e doe* not lectn to exbt coo- 
ement way b »hjcb the nuxmt cd infanajDon 
awooa td »lth iVtf ilptor can he related to the 
FeohalaBoei far an rrror of the flrat, and of the 
Kcood kirel 

rVinm the paw few yren, a fr™wlof literature b 
rclaled o atnoeaauc ceO rrcoitnidon « y iiiu_ t 


(^on nx prtjDlm eewnualh mvofve* Bndnii theprixrdurnr*ipJoyed,ai»lthruemi:aIcTalu»- 
the n^ettvmot* of the ctivar«nre eMtrta tb* The rvabatkici cf rfch appntodi potmual 

\\ tb the probal»ht> docrfbuuon. of the (flffer axl piO(rr« directed towanh dnebpemu rf the 
tm fcmw* mw COTnjMi^ DCT, a nw^ Praia*i^ pmcrdi« »ooW be nnicfa bdped 

maporf A me^ oa e,,pb,ed <b*iiboo uri d.u *iMbmkxr 

111 the btcfqncml icimre' prormh at faOoiwe annatwd traintryi 


•rt of p-dnoeowseal ecvxv wbeb_ 

oft*. ajlT<tttTvrrww4natV« two rtQ types to b: 
dttcTOnbated, lira the total covarUncr mauia b 
found Thm the covanance annboted to the 
tun t-bwt "wtoiaart B rrmitrd, a«l (h 
/ 


ptrbfiihed. a* aeO n 
T*idacm datt m (he matcriah mrt b the uabb? 


Rxraarscr* 

T \N latrc cka rd o o ^ kfal*«rta*» 
fc«iracal Aowlydt Newkorii J WOcy 
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8 8 8 


3 3 3 



Fio 3 The HTert of ihr rrlaine coti fjctor « 

on to* erf i}* I hmhoW T fa tV^moftftratrt! 


3DdlhecD$u*jjociated wiih an> of the other ihfte 
ptwdble dcciiiora are gK-en bj 

c« Plirillp(I) 

Ch Pllinip(II) 

Cl, piniirip(ii) 

The expected cow of tbc deefaion rule U the sum 
of these four corapooenu, A dedston lxnjndar> U 
•ought whiA minlmire* thu expected cott Suwr 
Cm and cn "cre •« to zero, the expected con C 
aoxiuiits to 

E - c. Pin I iipci) + c* pir(iripai) 

or 

Pin 1 iipO) +u Pin iiip<ii) 

Fisiffe 5 sh<mi the two probabfUty demuW 
f|* I np(I) aod F|x I II|p(II) and threedecukm 
bcamdanej powiiooed at T T and T The 
pr^bOjt) pill I I|p(I) fa wnpf) gn-m b> 

/ F(x I n}p(n) dx, 1 e the boruomaU> (haded 
area In Figiirr 3 and p(I ) II|p(I) bj ^F|x | I| 

p(I) dx, which represenu the xmicaJI) shaded 
area Kllnknuadon of the expected con thus 
low* from 

g.0.g£F|x|,I|p(.l,d, 

+ r|a|l|p<I)dx 

or It places T ai the point on ibe \ axis where 

Fix I nip(II) - «F|x ( IIp(I) - 0 

which impUeJ 

Fix I nip(n) - « Fix I IIp(I) 

The likelihood ratio a iherd’oce d m b> 

r|x(i| p(ii) 

Flx(n) p<l)a. 


For any observed vTiur x wuh a LleUiecd im 
larger than unity a rta/MScatno deo^ i L 
u oude arry x leading to a m w irrpirm ELfVxoJ 
ratio smaller than I 000 would be dawifird a 
X € II 

The effect of the irlainT cent trior *? b to eax 
the bosmdaiy from the poiat cf faitmertxB tf t^t 
Iwxi probabiEiy dmHbutnu. An tr < 1 00 auvo 
the boundarv unrards tmaOer vahnof x, uT fcr 
ceample a. « I 00 impfka cqaal cost tr drefaen 
both ways, and lea cs the boundary « the fa- 
icnectJon an w > J 00 room h to higher nine 
such as Tj for example. 

One may now plot tbh nwhmmi ^tCtod 
ratio ax a function of x and obtain a cw^ 'xheh 
ientls hidf as a cDrcct Indicator of the efimnsu- 
lory pow cr» “ The steeper the graiSnie tf 
curve the more rapidly docs the tnzumom Ebi- 
hood rado charge as a fuocuon of x In frartre, 
the lot, of the ro arin mm DkrlStood fa pixted ® 
perroJt rrpfexcmadcw of the cnctmni^ 
ranijca, and numerator and denonjujatoraiTkaT* 
chanqcd, to that maxiinuxn ELcfibood raio >1W 
remit on both rides of ibe point where tie esnr 
touches the abxctm fTitr j 

L*e of the gradienu In the toTiimirTP EkeSfaxn 
curve, plotted as a functioo of x prtwt i 
companxon of the dacrumaatoiT power berwees 
dUTefent desenpion croh when aD desclp«o** 
expresred in comparabie urutfc Cnrves cf ^ 
type are the t ribr e be>t piotied over a ■unaS' 
•caJed \ dimeniiaa 

Tlie dlscrimlcuuory power as expressed by dx 
cradlent of the mantiuim GleChocrf raxki, aid * 
assodaied vrjih an obrerviiloo x Is, tlyiii^ 
«ronql> dey^rideDi upon the distance x - F 
or trow Car X fa mnoxTd from the detuicn bourd- 
ar> UTien ploned as a functiDn of this di»uixr 
one obtains a curve which migbt be calW the 
di-'Crinimaiory power function 



Fw 4 Ptoidi^ the maximum mdlhood ratio or 
m shown here hs Wx; leads tn curve tbe ccrpoeti o 
which iudt tes directly ihc dfaeri ioiiocy powe, 
of ilcsrnptor 
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TTie ••Djnptioo rf cwnpJcttiT known prob*Uh 
Bj dwibdtkas for F F* b noc unrcftluOi. 
la crS re munig ft «>aric, where ooe ckn collect 
rtjtt fmn >***■«KL» tnlninf *etj Glm It new 
prepurioB ooe may eo^iloT prepeocadi^ nn- 
CDCi'ihldiwouU irajMfcrm ail morard raw data 
(0 M to cJ ifar in the »«»nTWf< penbatlHty cfixiribu- 
uon on tkhkb the KUhi( cf T b bated 

Ai rule, otaenrailoQ oljiBt ooe variable nirely 
peroau eiaadAcauao decbtou i with acceptably 
l»k error met loMad, cell image b evaloatcd 
nb igp e ci to a e v aa l Image p i up er tt ee Tbe 
o uamka l rabjo (oond (or tbne are combtoed to 
farm tbe eo mpenen a d a feature vector 
Tbe cell tt then re p r er n te d ai a point in an Ob' 
■mitw ipace ol as maiiT dlmennooa aa there arc 
cempernas m tbe featiii e vt et o i ' Tbe nodoci 
arbUc X now b l U-to r l ait ^ au amble, do- 
inbmed ora- p>'diiDa>iioDal gsace, mib p de 
■cdof tbe rurmbcT of hi ve iu or cnnipoocBa F 
■ad F° are ptobaUSty dHnbwdoo tn thw p 
da i r iaa n a l space The p tevcral ujoipo ei en a of 
ttanar ectorareai relecorrclaced Aeorrtpoend 
*^ i ‘ -idi a i that an obaerved onnr randrwn rariabte 
cue fnan the p vanatc probabUicY <&RrtbtrEKio 
F cBdR, thereAre, t^ thacDvmance bun 
accDut Tbe iraamare fot a profaabiUcy denty 
% V Vq ai re^tdied tot cooputadoo ^ tbe oaKy- 
ttHihood rra Btohei mail on of tha 
”*«rtPce aiijk.i!i S ardl 
A trfTTTTTm rtuo inrolvtag 


<be «te»l compcaiasa are nochaiucally lode 
and hat arparaUe probability dasribo- 
twa Thacaobeaccon^hihed aang, » feature 
m tpuimti, not the onghtaDy meawiraf 
J'*^kict, but rather aanpooent* tarrird from 
“w cntabaailom d iht* The new teai b 
^ bnear tramCaTaatioo of tbe covariaiKC 
Tbe Eaear tiaudiautauxi l epimtm (be 
eettt- »ah coatpooriu vahn fc^lowuai 
chained baai, and wuh omcualty nde 
Fvohabifloei 

T^ Wal jaobabdiTy of the jorot occarreoce of 
ann nvaJ rahm for the caa^soarms d tbe 
^"T ^***^ feature rector can then he cooiputrd 
prodtaa of tbeir indtrsdual proha' 

. proWem e«jmaOy tmolvei hodtn 

the covariance milria 
prohabduy tfisiributioDs of tbe differ 
Ku u,,^ cm* min'«iMu m« tcparable, 
kyhhood rfawifieadon dettS^bc 
«npk.yed 

ow* 0 |teal adaw proeeedi m tolkM 
eft* Zitf won, wha* eormso 

^^*>Uett tTprewmlm the t» ceOtypeiiobe 
^ covariance mama t> 

faku**^ ^ cmariance attribmed to the 
»t*wt covartance h tetooved, and the 


"between mbaci covariance mairbt femsd Tbe 
dgearretor anociaicd nhb Iti latfeit eigenvalue 
itpr ca cii ti that direction in the decfilnn ipocc 
wbkfa bai tbe grtatev diitance be t we e n wbaet 
variance ■ 

The p-tfimenakaial d e U ^ ou problem can then 
be f f d ta. ed lo ODr^imeniicasal dbtribatkn, by 
oarmdering only the mapping cf each feature vector 
ooto tbb bet w ecj i lubiet dgenvectnr Dedikat 
procerh u Ti a* outlined at the beftnninf are then 
employed, mcaaiilu g the ducrumnaonf p ower of 
the dmuo role ai outlined abov 

Ii b poaible to attach an informadoo measure 
in a dneriprar and in totem th efficiency of 
dociiptor fa data rcdoctsoc Eheme in terms of 
tbe number of bits whiefa It carries It appears, 
ifaoDih, that measuro d db uimin aiory power 
ba wd open iba lam wvenl cS&ufaa Ooe b 
that one b not dealing a th coniplete lyum 
Cel) bnages faow a cootmoousand wi^ variability 
fa their icTtnre, and dbinbntions of tactural mea 
■nes Tbrro U always tbe pcobabtHty that events 
with very low probability may occur Tbeir 'oo* 
w de r ari oo would nanoally affect the entropy of 
the value ensnnbk Tbe nmnd diAcolty b chat an 
ainounc ct nformaooo can edy be utaefaed fa 
givas fydon whh bwwn probabBry dtaribuuoa 
The aiauunu of ioftrmxtkn e arn ed by certais 
value g i otip med as dootpun, aoold iL ae fac 
diaage with each dr v juxilu anop a 

farther diScolry ariart from the strong KqonmaJ 
d epe n dcaao Thne demaifa that tbe amdittonal 
probebthnes wnh whch fadrrldaal partial oninc 
uon vaisws occtir are coondered when rstimaiing 
tbeir true mformailoB value 

Such cormaliraimn dlScoltics could pombiy 
End an an aw ei by drffnfag “bit fraction, 
the omsho- d Uu eoioing tbe descitptnr a 
lacs wd as fraction of* tbe total mimba- d bm 
recorded for tbe ima^ 

Even m. tbcrc does not ■> < m to «»»4w con- 
veniciu way fa whkb the amount of fafiMiauoo 
amneiatrd with dca tr i pto r can be related to ibc 
probal Stirs Ibr an error of the frist, «nrl of tbe 
second kmd 

I faring the pax frw years, grou fag hsera tore m 
related so auunatie cell r ect| { n don systems, to 
the procedures employed, and ibetr cnlical evalua- 
drat Tbe eialuaUoQ d each approach potcnilal 
■ad prcacresi directed towards deveioptnent of the 
iDo« pronaHDg proenhire would be murii helped 
if far each determined ceil p tupen y tbe oourt 
deflufacD and data tSs^nbudou parametos far the 
eaamined training sets were poUt^ied, a weD at 
pertfaeut dau on the materials used fa dw trafafag 

RxnaxMas 

I Vndrrson. T \\ lat rodiauu n so klrftfvanate 
Staoroci] Vwiywa Nor ^ art. J WOey JCUa. 
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Dncuvicr. 

Da. Halc 
Deimp<tr De/atili** 

If a coo:pla( auiomaiic cell kCrretiing appmraiuj 

11 10 be btull then 1 1 % impanant that li imm rol 
lect as niKdi data as pomhlc on rautuple param~ 
cicr* of the specunen- Thc*e pararoeteri need n i 
ndatc to cortvtaiikroal cytologic *ubjrcti\*c c iicri* 
corrdaux*' cdlular flpjxarancc hi Enalignanrv 
They ihouJd »«ek to obuun any information which 
can be citracted from the ipedmen and coerdated 
dth the clinical characterutlcs of the paocnf from 
whom the ipecimen v.a« obtained A»th apparatm 
vnll be caiJng at mtcroimpK dUnetmoni. It will 
only be able to utiliie those methodi of anal)’^ 
which will offer acnsiiJvity of detection of the 
tnlnutc Pgnali presented (usually compiicaird by 
Kjced of deicctjon) awl of ipatlal rmiuuon tf the 
oucrt«oplc lopocraphy cf the ipeameo 

Analytral nushorfs miiTht Include— 


(a) Paium recognitwn. 

(h) Ah-oepdon 

(c) CmiMwn anal) fh 

(d) Fhjorcicence analpii. 

(c) bcatleniu; detection. 

(f) PolanraQon detection. 

Rd'ractfve analvsu 
Oi) Kcfleeih'c anafj-Bi. 

The mxHctiom placed on the »ppjrara» B 
Unlit the Linds of enctviei used to— 

(a) itdWe piotom. 

Oj) Ultrawiolet photonj. 

(c) Electrons 

(d) Hard \ riNt. 

Brausc cf proWena of btstruirmt ctatrinatm. 
llic anahacs will probabK hate to be dooe if- 
qucmialh aitbouqh there arc ways of deist dr 
send-seqncntoalh thus, for p or p oscs of corTtfattn. 
an otTTlapfrfwj sequence must be tned—et fit* 
•tep (a) and (b) second (b) and (c) «c 

If a Utrc amount of data b to be coBected, drt 
It must be decided at an carl) iiage what Infcrsia- 
tlon Is to be collected and bow ll ii to be c»f- 
poraod. ScMOcof the pn>bJ«JU assoewued inih "li 
descriptor definluon are— 

(1) Pttfm/irngnilm 

(a) Number cf **« dfieranned 

ADirul*r 00 cf ares ^ 

(c) CDniifiuous Of dt^ondoucwi Irt?® “ 

cxn mr am moent. 

(d) Pcnpheral con%iirattoo 

(e) ceU and betwceo cell cctnpan- 

(0 Cell population 

the abo\-e entem 

(2) iimptm faehm 

(a) Narorai ahsofprion 
(^) Induced ah<*T>tion (uamin*) dnglcor 
niuluple 

(e) Total absorption of cell 

(dj ^bwrplion of cellular ocgaDcUes 

(e) Absoipilon datnbailon m ceO 
(0 Spectral ctjr\Ti- 

(J) Ejit/rntn htahnJ { nehidcs fluorescence) 

(a) Natural emiwion 

(b) Induced emmtoo (rtamlnR) «■ 

multiple 

( ) Total emlsoon 

(d) Ltrmnon of celhilar orc*nril« 

(c) Emlssxxi thstribuoon in the ceiL 
(0 Eonasioo spectra 

(gl Fading char»cten«k» 

(h) Sdf Ixapikm efleca 

(4) Aart^rp^ Dftecttm 
(a^ Amount 

OncoutkaL 

( ) Attenuation b> “ttaining etc 

(5) 

(a) Intendt) 
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(b) Plane 

( ) I Uimk. or ccrinilc 
(5) R^tctmm 

( ) PbM notna image 
(b) Inierfermee comraa Image 
() hh'i-mtW matching uefanlqoa 
If all cf ibf* tEdmlqoa arc m be UKd, then 
KDK rdauikai ctf enicria of ucaracy of lunrc 
imt rnr be p c i ' iiil ticd bt a u cmpdng to limpllfy 
cttaaruttMoal probtom, % correctkia of nnero- 
KCfH opucs fiar tlK dHT a c m wavrlengtb* ned 
Nevenbelaa, data Irotn uu cci 'r ee led bia •^aema 
could (uQ be cot r el ated wuh elmWal ertaeria and 
may pros tt«#ul ^trnlarly betw u n techniqwrt 
Kane rdamkn cf ourrla of acctcracv mu« be 
p e num e d ta the aearch tor autplIFieatjop I ad 
dhioci to ^TTYpirfl^non of mar-hlae dmign, i a 
bke>7 ihai ipentrw> prrpamkm, parOcuIarty that 
cf KqwTLual oaturc, may alao bni c faj oiptar 
defimnoa, % if oararal (atrameten are that 
tarctared, ooe rmui tbes decide hew ddTcrat 
■uiat (ruible aborptn or flupcea cj cnct) 
hat to be applied and remerved, if neccwjtry m 
the «^ tc nre Ii n peMihk that there may be. be 
taeen ^tmt itaras loiencom wheh are in 
ibetowl « ika.n p w 

It wide tnety of analyucil teehmqua b (Bed 
tbra i ttlil br diSicult u he &rm inwaace to de 
ctde the tetMOrtm u*ed fiar eacb devcDoa ryatsB 
and (uQ weK within practical damn of 
naSb 1 mat lie that ihe (teaier the motiaT of 
■duA(ua toed, ibro ibe lew the «erortitft> of 
ocha m^mrrd. at here will be g r eate r {Boba- 
lalm of mirrKuoa One tlnn. will be baU 


dependent upoo (2) 

(4) EejooT uk ' - aod p er aDcnd pre^Dlemi 

CtnrUhr* mlk CbwK^ Zbajamx. 

If the c^ eitce of an amomated cytokiglcal 
m iM iii in^ od diasneade i* to reach ceet- 

cludona lodepeiidetitly of claa n ca l crimia of cyto- 
patholagfcal diagooda, then ibe data obtair*^ 
meat be correlated w ih the c&ikal mia of tbe 
paiktu Thb means with dlagmdc data other 
than cytcfogical, tbliow up. and ttisequetit fate 
of ibe padent 

Dl^HBtic data dtoukl Indudc 

(1) Ceanjdet history preferably as tfcrttrd 
from an utoniaiic hlatcrv laileg machine 

(2) Ptyweal characteristics based on check 
Bsc rriaied to the dlagncBCi expected 

(S) Other laboraiocy data- 

( ) Rnuune cloucal cbendca] data— 
check lal 

(h) Iltamasal stan^blood unitary Wfr rid 
and, pcadhte. (ooadodnpln IcTch 

(4) Tberapetiuc tneihods vaed 

(3) Sulnequm case hittory 

As the ottrrloB ccemcnly UMd b cMdjt^ 
iherapv is mvanahfy mrept fv mivaaced cases 
that of nb^eohe cyaopathokgical diafEUU, 
(sualhr by OteJocy aj ee tu rg and then by bkgay 
then the prtgotaB for the padera snll be deter 
imaed by ihM aloes v. ih v.hkh n aienotfo- 
bg to fmanly relate tbe amomated cyt^ogy 
dam Thvv t tlmm the uuanated dir» and 
the cTtolegieal lubjerih data mua cm be com 
pansl 


■ocing amdirr of trchniqjev 'ovauvity and 
dtnUon of cncH. and probalalicy of iDtrracoon 
dnsreg a lyttrai cf anaWvs 

UesoTpeor defimoon nusi also be hrcated by the 
dmex cf data bandline ^esn Here agaio ow 
lb hat CO tialaixT chcaces of reiactvrh aRiipIr 
aaah ocal tt non prcmdirg laasr scat of ccarriaied 
iHcracUon ire ur d which cao he rapltO> majtnrd 
fer liuauMc fra vtres ssnih rcanples aoatytKal 
and data handlinc'Astrm Perhaps ooe prsorUm 
heir will he settled bt rrtamme and personnel 
rawmt ra her than rt.h <eal ones 
\ e-stmu ir aisah'*- of descrtpcca dr&nuan 
muw be marie bamd on 

(1) Vnah aral erhtuqta qoahfled by srler 
■n of 


On the otbd harvd the peobabOhlci of flndlrg 
mmor crfls in wucan are n wn»l1 that it would 
man reasonable to leach ihe apparaiai dw oaiure 
cf the normal and abnorn*! ceih befcrehaiai 


jtm Inr wketlng them oo nwremamaj cyiofcgaa] 
eritma mod perwoung them to the apparatiB 
1 hi should not bchide wiecdon of cnoit^ical 
entena and when aich ceO are presemed tbe ap- 
paraios aam aW> analyxe many other cells od cell 
gwwpugc* m the eerdioeunew of the lekcted celk 
In this way the ppara us can ifafat experience 
mad may detect pcrvfacrsh' unknown population 
b>Mcrjm\x. the «*»„ Once agam. howerer 
otsena detected m early instrumeert Instnaricnal 
ruos dmdd m mean that only tbow criicna are 
■derted far funher Btalws 


( I Setmts ts It b powdJe, howeser iha esm ihh cotnpari- 

(hi Speed J" <i>ersuon soo of coIWied daia w ih rUnt^i dWrnoaTad 

t2l PreM-maimi of^wnincn— ready biased ihe cytofom: 

I 1 So-perrwonaow lerhmqxws •*«»'» iTsea Kj«ptcfaus lisuiei It Is eskiem from 

Ibl Ihwm daVi Ibr D4Ulreof-ta^chsI>ma4n- 

(, 1 Iraivgwireei tapes w h wnrar «e- ^ bow cynological 

gnences tti an untreated padem and, 

(31 VrpjerK cf anaKucal irehnlques—ihW k **■ ^ ^ '*" dechious towards treat 

^ tag drwa* that mar rm rcht 5r rewcung a 
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ctrnx vkc thereby reinm'c the »oiin:c from uluch 
a tumor mig ht later hai-T de^tloped and, thm, 
Vr’c claun a cuir for Vi-hat b trail) a prophylaxis. 

One may argue that there b do clhilca] data on 
padcDts fubjcctcd to automated s cr ee n ing as its 
justification b to detect cellular changes of pre- 
dicUte N-alue before the paiienii pre s ent with frank 
dbease, hes’crthclcss, clinical data must be ade¬ 
quately coUeclcd as we do not kno\r >Nhat inter 
actions arc being sougfaL 

It b also north considering that prognosis nugfat 
be improsTd by \raitmg until data coUeciloo has 
been obtained over a period of some \<reeks from 
different samples. Sirengihentng of Interactions or 
appearance of new ooes might be demonsiratcdL 

CuKtyo RmiAJiu 
Das. BAanxs, Baiik axd \\ied 

Dr Hale makes a N-ery %'aJId point in requesilm; 
that external rofarmaiioti, such as data from the 
patieDt.s hClory and other cUnical laboratory data, 
be properly considered in assessing ilic patient s 
cell cample. 

In a multiple IteTathT regression anal)™ w 
can obtain a precise estimate of each s-arlabb s 
contrfbutwo tovrardi prediction of a orlteiiOD 
(normal or aboormal sample) Tlib can be o 
proKd, for raample. by the acquired multiple 
rtgrestlan codBdeot of the v-anabie Unking it to 
the enterson to be predicted. It b quite concelv 


able no\» that In patients mth »idciy iiqug 
sets of clmlcal data the pretflethe rahic cf cooa 
cell descriptors undergoes consKfcisbfc dusgc- 
^ormaU) such bctxreavpallcot driTerenca ef tie 
variable tuvariance arc pooled. By ent nk g fie 
^■Ttfi-nat rnntrwl InfonoaDOD ooc could, hoVTTtr, 
liasT the automatic psescrceoer ac^ofl In de¬ 
scriptor \-eights accordingiy and ibos nnU dt- 
cisiom more dosdy laDored to the parttnbr 
patsents ccD sample. At the ptoent, « tneg 
admit th*r >\-c do not ha c a W fix how nixi 
the covariance matrix of cell data b bang dc- 
/bnnrd, fix by a prooCTincrd dtsage b 

bormonal Icvcb in a patient 

Our own recent research m genenl cell rtoJf- 
rutkm methods has dme and agam 
s-aluc of varioos optuniiation loatrgxs- 
might s^^Hl prove their value m finding, if 
patients sample that curvilinear 
through tfac multimodal, mulurariate (fistiixii® 
of observed parameters, along m-hidi tfac tot w 
the presence of aboormal ceDs diould be a®- 
ducted. 1\ e ha\e rteendy desekped s menpem- 
donalK- feasible. hJghh e^sdent tot statu" » 
make such deo nors 

The eneraal mlonnatJoD rtasd , * 

simpler wa) also be used to pmsdeet test P**)^ 
eters fix the computation of sudi a tt« 
which must, In an) case, fixm the bw 
crptanee or rej ec t i on cf the ample » oaroaL 



The Imprint Method for the Cytodiagnosis of 
Lymphadenopathies and of Tumors of the 
Head and Neck 


Amr Staiiijs Kt.D and Bjobn Stenxvist MJD 


n* n aportance fd rtfi^ofc ^a&^Jcrattve dM 
DOn rf imam has ban rewfotad (« mafly 
can Suxe^td aiKtopti to taetbod* 

fcir jcb prehmirttry diifTOrii hare bcoi iii*de 
njce ibt bf fluflh ^ g of thk ctatury** Tbc fr«a- 
nrra technkpie b*» born btm tf»l, 0 tut the 
»ct film toduiqoe, b which 6 ™n 

tumor msi^K tn uhco fcr cticIock tSagOo*/ 
An anaiy®* of imrc than IflOO c*« the 

rt-film method n Eie rapid tad reBnhfc wfam 
omptred w th botokifir mdooing* 
la the tiBprou iBcbuque, dlxwt ttnprmwM 
an ande of the en facet of uui*>e r«o«t The 
benran CtirtY Icrfc tf mb rr td it- 

pars QD the me of the tmprinx tod w-£l 0 
onhodi a >> fB pfi fcVjtip a ihiei tod nwnmary 
roman Tbe cnobfjk db^nfae* iftwi 
» ih ttx bt e obt fc fiodsa^ ^ ^ ^ 

moot* ^ yrid Lndahu 

irponed Mmott kkstkai reUabthTy b aaprb» 
end fixa c u kcodoi of toifkal yenmmt. Many 
*rum hat rcctamneuied that hiMokific ttudia 
tfaeuid alwayt be roppiemcated >nth crtolafv 
mtpnnit, nnee the taua penmt oaofz deaSed 
■ ii-tumt of the KtraceOalar ftrvxmre. 

1 b order 03 rmke practical avaluaiioB of tba 
anpnat method b preUauntry dU^oodt in tbe 
head izkI nedt area and n eofriltinml (vnph 
aodn, « ancm^ated lOO (pecumn ob tab i s d 
in cbpamnnM of otDrhhnfatTnfofeST whoe 
umw m t n h exnA>T^ done 

kl TULU, M] klrmcn 
rb i^Bvai 

Btopm t p r ttm r m front 100 conneutn can 
rre fttwacd IUry-ahe of cbe tpe dtaen * tMtrc 
VTonh tdrtitifijble bnnph MxWa «hkh had been 
meved mediMnenctipy aeccirdtnK to Cadts^ 
or frotn the head and nrdc area fAhnarT 
romor of tbe oral cavrry ca taltvary ftanb 
am the prrhnBS 3 r> barroodi >n 20 t p eenu e u * 
and tuxDOT metauan tn l>DX>b >ode* b 21 

fmfrmt irrWfir 

The pe tal wr tka t of the Imprfea »a« diii|<b 
The Uopay ^jechpen cm ihrouah with 


daMpknUe and the freshly cut nir^ace waa prctod 
igaisM a xIm Ade. The iBda war tb^ b 
air and rapidly lUlncd by t mma woo for ooe and 
a half ndnuica b Vlty^rmnraU nhttla) and 
iboa nxnotes b Gbrma nhHkn. A cBjTooadc 
report ww then gtven I the rurgoM The averifO 
dm frean •'vbk* cd tbe ipcdmcn to reporting 
war * 1^1 m mne mbnitcs. 

An addldoud l utfa int front each ip eth nc n waa 
named (or 15 mbuKt b kfay-Onbwakl ni 
um and tor 90 sbuut b Otexna Kfudoo 

Inxmeduitilv after the lmfrb0 had bees 
takea, the taroc t yem row were fixed m fcrataEa 
prior B iha hieEbgK condnaibo 

RtoATI 

The eytccfiafBme* frtarti tbe Laprbn an com¬ 
pand b Tabe I wuh the renda fin ndneqaenl 
lu je t fi ogiL rau ab anom. TV cates of tobaruloid 
VtPfhadrnim wot cytokfricaUy aastatc rprei cd 
as itsTple lytuphadeohif N mabgnaat ntnm 
imrt mimed ra wj ntb y of the tatprbti and no 
hisfofc^icaJly bemon hnoert woo cytobgically 
claaabd as mafigoani, i tboe were no f«U> 
podtire or fahe nctatK tumor dugnoms. How- 
e\rr err tdrnjcattinuma was iSagnotcd from 
the impnots as rpfdrnnatd cardnoma and ock 
eptdernnid carebnna was re v er ted 0 anapfMtk 
e an cCT 

AO of the 16 rmncrt ot the sahyacy f^antla, 
boiifn 0 m Q 0 mahgnafU, wot c orn ct ly 
tfltfwjwd by the btprtot metbad. As rub 
iheirfarc, thm W 0 good aetreancot bcTOem 
CTtO(fiagnc>ds tnan tmprteti ami biuodli^DCPds 
troni tbue iprcuncm Tbe ceD popolatjoTB « 
the noprbu cormpooded w D b mem cates with 
thow: obacArd hmoicgicall} FtgtBrs I-« present 
wnc typical hnprbo and tbe hbobgic aroticaB 
6twt whfcit they bot talra. 

Doojbion 

p ottett U B; ef rTTor I cytndbfiwb from 
"nan ta ihft wnriy Tt* oreiaU 
frequenry of dbctepaucio betwertt the cytolooic 
^ the Hnciogic tfiarnoot «0 only 4 per can 
* * “*’*■■ ihcTO mnimerpmjUjQet of tvanert 


m 
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Tabu: I Cm^nr»mj Brtsetn Cyt»4 pi tes frtm Im^nMU mU U sitdltgmut 


.iSJu Si?" niw fm**- »*-«• 

»o»»/u» anu Pilixa* 

blnipJc I>TTiph 45 2 

adeoills 
Anihracoib 

Tuberculoid 8 

lymphadenitb 

MaUgiunt 4 

tympboma 

EptdcrmoJd 12 1 

card oma 

Adaiodarclfioma b 

Anaplaiilc caoccr I 8 

Mlacd saJirary 9 

gland tumor 

Papdlary cyiiade 2 

noma lympboma 
toaom 

OrypbU eciJ ^ 

adcooma 

Sa coma 








Fio 4 il T7t4c*] Qbtf edii with crtoplundc Unwilar to u koj^tot fnxo as fpIdtrocW LaJitoom i 
X lOOQ. A2 Muldnudcaifd c«U <rf maJl^nast t)-pe wJih cjtcj^jmic b d 

imprint from qjidennoW cardoona. htBy-Cranwmld-OlaJM X lOCa B Section from the ^wnr turocr The 
qriopiMmk: u ndl tkm h ckmriy iribJt to the crotrd btmjdear criL Hnn«itnylin-e«to XIOOH 


bmur ctUj on ImprinB. In ibc tv>-o mcndoocd 
CEKS, therefore, the cpitbeboid cclli on the Im- 
print! vicre too Kant) to permit a diagnoeu of 
tuberculoid inJtomnutkn Imprint cytotogy tbui 
■ mm to be lev valuable for typing laflanunaiory 
procewc! than for dinlnguhhing oroptottk froin 
non-oeoplutic IcaoDS 

Our ob«rv»tfom ngrec well with other writer* 
c j pert en ce of huprint cytology in mammary 
tuiDOn' ” ’* The reUabllity of the Impriot 
method obeervTd m the praeot material agieci 
wth that of Dam r atc uon diagDorit” Though 
we ha T not marie lyatemauc comparboo* be¬ 
tween the f rore n-getiop and the impriot tech- 
mqi^ the latter appean to have wme advantage* 

It b more limplc and requirci fc*» capcmlre 
equipment, aod It b at lean equally rapid. The»c 
quahtfa would aretn to compca»at ui-v %ht 
difcietKc* m Vagnottfc rdlabflifr though 
equahtr of rrliaftutv hm been dcmoimratctP* 

In parood-gland tamcra, arplradan cytology 
ha, given inertsaring accuracy of diagwub 
According to our limited eiperieoee. thcae tu¬ 


mor* are fuJtable for the imprint m e th od, wbfct 
permit* todd’oetorih reliable dawheatiOD of the 
tumor type* 

hCFUUAXY 

The purpose of tiu* report wai to point the 
■dvaniage* of the imprint method, which b ** 
yet reUdvely httje known and mccL l\e ftwod 
the method to be wdl wired for the dh?ri*>*l* trf 
tumon In the head and ruH-k area and of rerricai 
and median mal htnphadenopathle*, though 
•omewhat k** reliable to the dlffcrentiattoo of 
tuberculoid from popru bci c u loid toflammaucc- 
The imprint method require* the j c m c c* of an 
etpe rie nced clinical cytoiogbt and may then 
replace the more ccmplkatcd frozm-reettoo 
owthod 

RmMjrau 
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Morphology of Exfohated Cells in Benign Gastnc Ulcer 

JoAO C pROLLA MX), M.Ij\.C, Rooerio G \a\ter, MJ) and 
Joseph B Kjrsver, MD FAGP 

Dfprrlnnl </ \ttfiuw VmrmUy tj Oatait JlSmu 60637 VSjL 


EafoiuUv'c cytolop) b a meful and accurate 
complemeiitarj diapwolc method in the in 
xTJtipauon of gatiric Iwiom.* n o of 

the^ lenotu, gaatne ulcer fa the mo<t frequent, 
and the df/Tcrentfal dfa^^Doifa bct>\een mal^ntant 
and berugn i>pet fa dlnlcaO) of uimoM unpor* 
mncc. RoenigcfXipraphic and cndov»pic method^ 
are the mo« fanponant tooli In thu diflcmulal 
dlagncrv< but otology pla^i on Iinponant role 
etpedally in Ihoje padenu in »\bom the Indirect 
loethod* are mconclmi%‘e or ph-e con/lktlng dlag 
oopc* as to the nature of the panric ulcer The 
qtologlc diagnoiii aUo proenu problenu that 
rbouid be rerogniied. In order that It* accuracy 
be optlnail The t>'0 mam peobienu of e>-tolOR> 
are (a) the relath'eJy higii rate of fafae negative 
roulu In the proence of roaligaant uJeen* *•* 
■txl (b) the pfeaenc e of aty-pical ceJfa In the pre*- 
erwe of beru^ gawrfc ulcer*. ‘ *!»•»« 

To e\'alua«e and further identify die atypical 
celfa *een In benipi pwnc ulcen the pretent 
cudt vrai undcrtaketi. 


Matciual A-to Menioo* 


A detailed review m-m done of all cytology 
cDcari in 5'^4 cases of benign ga«rk ulcen, Kcn 
at the Unit-cmty of Chicaffo (Laboratory of 
Gastrointeulnal Cytology) duriog the penod of 
Aprfl 1953 to December 1969 A* *een In Table I 
476 jjaiient* were itudlcd by the ulme wwhlng 
njclhocP^ “ and 48 patlenu by direct tdoo bnuh- 
fajg m-tbod • A folkjw-up of at lca*t 12 cnandu 
and cetcrurve clinical rtudlej dcfcrnuned the non- 
malignant nature of the ulcer* On 127 caic* b% 
jurgery andA*" biopsy) \ nud) of ibe clinical role 
of cytology in the differential dlagnom of these 
524 paiienu and 66 other patfenu «iih malignant 
ulcer icen in the tatoc period, fa being published 
•eparatcly ' 


Tbfa *tudy ww lupported in part by cbe Outro- 
Ininrinal Research roondadon (Chicago, IJlioob) 
Reprint Requesa Jo«ph B. Khmer M D De- 
. cf MedHne, Urn oiity 

+00 930 E**t 59th Street. Chfc*So. 60bJ7 


*DC 1 .TI 

Our review indicated leveraJ distinct dctiea ef 
ccUular atypia in benyn gastric ulcen, opc cu flf 
in the cata ccamined by the durct metitod 
tn which ccQ preseriatwo a optimaf, 

The lean degre e of cdhilar aiypo, praan ia 
alnicwt every h>naprr of benigii gartnc nlctr li 
characiemcd by moderate nueJear enluguieflt, 
chromadn cJumping and bt the presence cf ooe 
or more nnaU round and regular uudeoD (F^ I). 
In ioroe case*, cspc o alh with the *ahoc 
nieibod, a pendwr "s t r in g of b>7Wtiirt«iiBic 
and hypochiumaiic nucld was seen. As tha trpe 
of atypia was not obsenTd tn direct viaoo taatx 
this appear* to be an artifact due to poor ctH 
presenatioo 

\ moderate degree of atypia fa duraettraed 
by pronounced anfaocytQsfa and anaooucfaoat. 
•oroe nuclear pleomorplmm, and by the £n:g*ft 
finding of large Irregular nucleob (Fig 2) Tbs 
cells are aJ«a>a odnliaied ia groups, "hh rfawf 
abfy weD pteserved cdl boundarie* md eo* 
fanireTicss Goblet cells are freqaeody icen, and 
when th«r nucld arc atypical or pyknodc Ukv 
should not be confused Vkiih ngnet-nne ctQj 
Thfa moderate degree of atypia was present In 5® 
per cent of patimis 

Advanced atypia fa characterired by noAcd 
dyikaiA OSH nucl^ pleomorphfam. with inegnlar 
nuclear shape*, heavy chromatin clumping and 
large irregular nuclei^ (Fig 3) These cdb nt“ 
caslociaHy arc indctdngtmhable from maBgnant 
celfa and accounted for the false piosidve cytology 
in the saline waihmg group In three addidooal 
instances, thc^ were corrcciiy Interpreted a* be- 
nign atypical celfa. 

E -cn more ad -anced atypu waa seen in two 
patlenis It u charactemed by the presence cf 
isolated atypical celfa One of ihcm (Fig 4) cJasdT 
rescnibled a ngnet ring celi, but the paodry cf 
these celfa v^as cortJdercd additional evidcoce <f 
chdr be n ig n namre becau« msTtf^asat eeOs flfa 
way* arc seen In large number* i direct nion 
etiology 

The two fafae poJdve reporu In the direct vfaioo 
maternal were issued becauw of the prcseocc of 
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T u 1 E(tfcil«tT% Cytijc^ In Ben^ G«o1c 
Ultwi 

UuhcTwlT ot CUafO 1955-19W 


•afam fwncifean 

UrtM 

Xinora Pt-ylira 
ijirf^r ct*4t 

K* ft 

Sahsr er Rtoger 



wMhu^ 

473 1 


Dhret nm b^nhnic 

4fi 2 

40 

local 

321 3 

324 


CPapantrolui RJcsiDf oirtbad) 



Fk. I klinumJ d t i im (d rcBulcr stypu fat 
hmv RMlnc tilrrr Thm ■ Budmic oadrxr c»- 
LtrpCTiiirttl lImimihi kur^ia^ nJ racfa bkVw 
fa-s ofx cr iTM'rvJ ktuA ■■ Papcn^ 

cni-ra (Lain <,X V 

Uirr rufoltm erf tm-folmr ippf ari i ^ nrflD« A» 
irpuitc\l FtotbcTT rim ottw ml c»t> m ow 
rrpmroi nfa riw incthod, and [« ifam » 
Im Wnird riu raiw^ «r* r«ri>fr frrqunu fa. 
•orb miHTul. md tJm the fitMtoo u p , uriuy y 
•rn^ulj f«i CTTrt 


Dac^Mow 

Th*t Msfalf atypica] orOi are aren by the cytol 
onht If not UTTiTtuiK Hlnnpaibcrfojfifa hate Van* 
been doenbb^ WgWy wypcal ceUf and fUnd* 
In the cnargtiB of gaftric ulcoa “ " DQJc In 
1925 noted «xh atypaal rctajemiTe byperpiafilc 
cfaanirt In 32 per ctni of 123 garinc olccn, and 
Nevecmh.'* in 1932, deacribed ihiiilar dtanfU u 
29 per cent of 161 ganric tilcen I the expednec 
crfGomori, the pnpyiorlc antrum area tt etpecialiy 
pnme to dm rapoov, prodDdoR irregular glandt 
and faigbly aiypcal ceili dlfflcult to dhunRuhfa 
{roin cartirajoj a In the optnloo of Wilentky and 
TKalhimrrW ibme chan^ loualiy are hyper 
plaiuc and arc rax oeoplanic Same erf tbeK 
dtanfo hart bem n uopt e t fd at crUnax of 
maligna&t c kp-uti aooo of prerku beniRn 
fastric ulc 0 H ci »e» cr theae fWliy probably 
teproent only aiypiol leg eu erarirc changn. 

An cniireFy efifferent nmatlon ■ rt p rcfe n tcd by 
the camn Mbicb gastnc cairmama hat onder 
gooc pcyxic digcsDoa Snch malignant ulcera can 



* ModCTate drgm erf eelhrf«r typta to 
afcrr Thera b anfaocy %j b ■'wt 
■oefatM, and e»rit aadnn ha ooe cr tn large 
•rrraalar larictrfl. Papa*coUau ttah (x 630 ) 
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heal onl> to brcflt dorni aitaJn later ^ “ Coofiim 
Ing the eipenence of Palmer »ik 1 Hurophre}-*” 
that caraoomu nndopsiiig peptic dtgcjiion dmu' 
late the benign ulcer but (uU h*\t cHagoouic 
agm of cardnoma, Japaneie u-orien ha\-c abun- 
danti) *hi3vna, ai we ^re noted in a recent le- 
\ne>> * the mcfulnem and accuracy of the endo- 
•coplc datdficatioo of mperfidal ("earij-”) gmurK 
carcinoma in the I'ait raajorit) of ulcerated t>-pe 
lezKtns. 

The cellular at>*pias acen in the pwmeni midy 
have rr ce hTd rdadvclj icant^ mentkm in the 
htcrature, except for the firji or mlntmjil d egree of 
at>'pla that haj been reported at “actK-e cell*” lo 
patients pcmlctous anemia, chrooilc ganriin, 
benign gastric uicen, ar>d aceompanj-iog the 
malignant cell In garoric cardooma.* i» • • 

The modenitc and adi-anced degrees of ceDniar 
at>'plaj obsened m our study are quite cunflar to 
the changes described in the “gastric-uiccr celP of 
Witte and Breisel ** 

The use of intra iial fluorescent naming niih 
acriduie den •ames b> \\1tte" In 94 patknu vdtb 
bemgn gastric ulcers, revealed an intcrmvr coarse 
aod granular Suorestence, indlstingutdiable from 
the one produced in rumor edh in 13 per cent of 
the cases An uirtnpt tn measure nocieolar size bi 
an dTcrt to dlidngutsfa bmign from auGgnani cells 
was unsDccesd'ul because of the o^TTiap bet>\een 
the measu remeoa. la a similar nod> MlarddF 
did not obamo a nucleolar dlamnef in excess of 



3. VdT««rf citing “““I" 

rf tbo crib ■=» l« •!»: “““f 
Yp.rA-rJ«n Q Stahl (X 630) 



Fio 4 Advanced d e g te e cf ceJhiUr arnis ^ 
benign ga s uk: uicer r rtserre of boiated edh, « 
of which » idrttieal to typical stgart-nag edl 
(arrow) Papanktiaoa staki (X 1,330) 



Fm i In thh case of gwtnc adroocarrinocni, 
eafdiath epdorr ^ ^ 

phok^ criterii of maHpnancy The cdb are wm 
I regular sheets their madd are rejular m shape 
arKl chroenatin conleni Papajiicr4acio stain (X 

1,230) 


Mtrti-ifni 197J txwiATiD etui 
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4 fttcr* In benifTi cdl*. In Mr opertmer, ■uch 
terre mxin£ occnknaliy occor In benign ceUt, 
tnl o uj».njdf l«ffe nodwt **±i »* tfxnc me*** 

3 micT* Of more, nx »«*> M^y fa» fc* 

cAitliMjanii 

MiT*ke W mnde dcudled Body tododhig 
pt»e-cooir*B tod d c oi oc ndcrowgiy o/ Tt 
CMS rf n*ric cytology in which • Qt* lH t£ 
iV PipanicolMU i t Wi hnd bren cft«b- 

Wieil The final hlndoglc «ltttno*i 'm benign 
Umooi ta 17 e»i (3 adtinjuiatcui potyi* tnd U 
I« bi L (dcBi) and idenoetioinum* in 10 
umnem The mM KriUeg cfiffercncc w at the 
mructitx of the tw xko li In all knatanoe* 
■h- u ^. « fi l iOTiM they ihoikked vactnliUtkMt (m 12 
to SCK rf the edh to cadi c»e) wtQe the benign 
WwM tlemocn rated exnpaet mleofi ( i iem 
97 d the ctih to each ca*) Tho finding »« 
eaoh demectmted la pint crTtriB micnBcnpv 
TV difliet^des Caced by the cytnpathotogut are 
tonVr oocnpbcated by the ombrrn*! Irrairre <4 
KMfcne cuduum a to atneh aH dte cdU tun m 
bile arypia (!> 5) dui tbey c*dd br mVahen 
far tedgn eelb However carefol •emxaag of the 
na erol alciM orranaMy ladl reveal asene oolated 
cdi, either typi^ tbnet*rtng eeQs er thetr *fi»ay 
cytapUa artiM Rkhard* and Sprbft, etK 
raunund the tame toArakBi, and uted thai*hn 
trying to rliagraa^ of the -*> Cram 

eytbagK ende n ee • an werbag very ocar » 
the margaiof what ■hofflaoly poeabb” 


A detaOed rrm of aO eytologtc umn m 324 
met cf benign gaRrtc idem wM made Tbe 
««#> reteaied aeteral diatnet degree* of ceQutor 
aiypu The lca«c tVigut- , p rvi em m ahneat every 
toviaacc. It chanctrnxed br moderate norirar 
ratorgemeat, ch romatto chttnping, and by the 
priwutt cf (me or morr totall roifid and regular 
■adenh. A tmderau d r gi cc ef anpta h cfaarac 
triiitl by pauomm ed amocytoM aad anno- 
■ndeoxi, toatr audear pieor uo i p ldrm. and by ibe 
Iiviyurui findmg cf targe trregular imeieob Ad- 
anced an pit ■tharactdtfed by marked dy deary 
ftudear plromorptBuri. uhh Errrgular otreirar 
•Vpet, Vary chroautm chnnptng. and hfge Ir 
rv^vilar audeofi There ceOr orraaoctaQ) are lo 
•^'T'^gunhalde trom mr^’g^'^Trl crQ» *nA k 
M ixed (at ear Ure porUtre cyndiagocwa Tbe 
®rx adraneed d'lue rf aiypt* war »eea b n»« 
and wa* chiraeKTired by the preteafe of 
arypaa) celli, cVnely metnUirg ttgoei 
raq erfW 

ibere tyjM* are tmponaaj to imgiuae br 
*he potential dugooatle error TVy cie 
rriue wnb rypicaJ hiaofarlc charajet tern m 
ti n« pepuc gaanc olcm 


I Brandborg U U Tanbochi U and Rbdn 

C. Z- rjfcfiatWa eyviogy 1 amnaUgrBnt 
emkdora cf the upper ImeMlaal trad Acta 
Cy«J 5 IB7 IX I9ri 

1, hrandbotg L L. and Wenger J C^rtcfogtcal 
rxaBaoatioD to gmtrcfntadml tract Aacaic. 
Med. cam No Amer 43 1513-1328, I** 

1 Oibto./ H Omtrfc ulcer and gaBTii: carcloorM 

An Mgiary mto cheir rrUt kab u p . Vi J 
Smg 11 bV-Xn Jjl29 

4 Oorwat, O Cafo n orm artong from chronic 
gaMne idczr Stag Oynro Obatet- 471 439- 
430,19Ti 

4. Crahain. R. kt and Rheauh kf H Camrac 
teslic trfUlar c lva n gei in epftbcQai adl* m 
pemckaa aoonu J Lab Qin- kled. 45 
TU-Wy 1034 

6 tlmmng. N Witte S and Bromd D Tb* cy 

udape dugntan cf tumcn cf the upp^ gattro- 
Bjawiaal tract i ncgfiagiw , Hornato <hae 
dermr^l Afta Cytcf ■ 121 130, I9>4 

7 Kam^ T C aJuatwn jf gafute l*»aga eyvJ 

ogy tavdcT duect mot by (he f^ergactnacepe 
aatployiig HarAa' KfiBjnn aa iraahtog aolv^ 
(fan SctaCrvf It 545-351 |>>B 
6 Refavymto, S Praia, J C awl Kvmer J B 
Bnadaxg cpefi^ cf the a^hagaa and Horn 
wh tflj rg mw ^ Ebempm Acu 

CfUi 14 ll>-3Z3 107D 

0 KmAan T &aun.T Y o ai ma a, H Kayaha 
kf Tatot. K Unata K Bag***, kL a*d 
fdacAa K CyttiBgcai toa g ma w ef parie 
cMcfT TeVA J Eap kird. 71i 3EF>-234 
l5f/> 

10 klacltonald. W C Brawing. L L Taw- 

fudd. L aed Robaa, C L. Oaacnc rtfoiiova 
cyteJogy Lancet t BMP* lJh3 

II kityakr T Yanw/ncao, Y gnytato. J Taka 

hwto, Y Fiaufam 11 Baa^ T IUV>. 
R. and Kanya, It Tbe dgntficance ct dtm 
III crib ui gwtnc cyteb^ Jap Arch. lat 
kled 1( 1 II lUiO 

13 Newcomb W D TV rdalkawbip between 

prpoe tdccraooo and gaatne cafotnrana Bm 

J v»g « tn-rm ion. 

11 K kfnaa,T ndRwMgai ff Fc^cw- 
up Hmha cm beabag idcer to iba early ofci- 
arasH cf IV u oina cli . biranacb aad Intetdnr 
rr«Ayt» 3 lb41-|gT) liA 

14 Pafna-r W L and 11 twgjVeyt, t M Owtltc 

careiairaa cirartatun cm peppe aicrratlno 
and hcahug CM(ru-«teTtii«r J 217 174 
(944 

|i PrcAa. J C Rcfwynda 5 arvd Ktftner J B. 
Cwtnc cancer Some nreoi Viprov ementi ■> 
dugntwi bwed ufun tV Japaoeie ripen 
race \roh fa*. Med. Ill 15/1, 

16 Pftfla J C Xaner k G aV Rgvrr J B 

Eitfialn, cyttlcgy ta gtcnr tom U rtoe m 
Ae itiTcmaudrav tf benign and mafignant 
tocm (t pcrpw au tm). 

17 Ra*ia II r Kmer J B and palmer W L. 

ftofc cf nkAatrv ryttoogy I the ihagnn^ tf 
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heal onfj- 10 break dcmn aqain Utcr “ ” Confirm- 
mq the crpericnee of Palmer' aod Humphioi** 
that cirarwtnas uodogouig peptic digrnfoo siitm- 
latc the benign ulcer bin «Ul have dlagnonk 
»igm of carcinoma, Japai»e*c u-orten have abun¬ 
dantly ihovm, ai vi-e ha\-c noted In a recent re- 
\-Icw ** the usefulnro and aeciir*cj of the rz»do' 
tcoplc cUirificatlcin of wpcrfioal (“carl> ) ganric 
canrfDOma In the i-att nu^fority of ulc^tcd r>*pe 
lesiom. 

The cellular at>'plai *em la the preMat nud> 
hate rccrfiTd relatively acaot) mcmktn in ibe 
Uierattirc, except for the fim or minImaJ degree of 
atjpia diat h/tt been reported ai “acth« celb m 
paiienti with permdous anemia, chrome gasmib, 
benign gawrlc uken, and accompanydog the 
malignant cell in gattric carciooma.' •• » *» 

The moderate and ach'aoced degrees of ceOular 
atypiat observed in our tmdy ore quite tunilar to 
the changes described In the "gastric-ulcer cell” of 
Ulne and BrcsscL** 

The use of intni\*Iial fluorescent staining with 
acrkUoc derKali -es by \S Ifte** In 94 pauenu with 
benign ganne uicen. ro-ealed an btiemire coarse 
and granular flu uf es c cne e , IndtsdeguUhable front 
the one produced in tumor cells In IS per cent of 
the An attempt to measure nucleolar sac lo 
an effort to distinguish benign Irom malignant ceUs 
was muuccesifuJ because of the oi’erlap be t wee n 
the mcasuremenu. In a dmiUr study \TUfdcU* 
did rxR observe a nucleolar diameter in oeess of 


3 ^?^ m 




(¥ 


Fta. 4 AcK-aneed degree of eeDular tyf^ 
fa e ftl g fl gastric olceT P Tr s t B re of bolsted ceflv 
of which b identKal to a typical ilgnet-rint 
(arrow) Fapankeiaoo taia (X 1 OO) 
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A 0*1* ta brtJfa cdk I <m experience, *ach 
l«fe nuri ec Jl occ*»<»*fly ocair hi bralfu eeDi, 
tad c ui c ui ely Urfe nadeofl, uch n thcMC me**- 
nr t nf 5 mfcr* OT oMre, *re oolf in frw 

Ui>tiertt4 iQ*de a dcoOed mady ludodiac 
pUx - toont tad clcciroo ndcriMci:^ rf 27 
cw of p«ra: qToiofy la which Cl*«i III cf 
Uk PipukcfMU «-l-— bad been otab- 
h*wd The final cHafmii wn bouga 

Moei in 17 ir»« (3 a i V aot na tif potyp* 
ben^n P*trk uken) and adcoocaniaocDa in iO 
Tic ociic Krihluf (hfTereace wu hi the 
i p u cnge of the I *11 In tta icet of 

aUiM. ■i rtfCTna (boy dicwed vaeoo&nrion Oa 12 
to SK cf ibe cell* hi each cttr) whfle ibc beiiijn 
loca detDootnued compact mdeoU ( t iewt 
97 cf tic irTh bi etch cue) Tbb fiadbis wu 
tMb dacccatmed bi pKue-cociaut rcacioacsipY 
The tfificoiiki farrrt by the cytopatbokvdat are 
hmber m .Jii-ttwl by the ooetatnnal Inctnce of 
|Mtne earchaxm ia «.hch all the crili have to 
knk aiTpf* (f3f 5) that they could be enhuien 
far bedfn erih HoMever c arefu l t g te tii ng of the 
tnaterial tlnott hmriafcly wfQ rri^ Ksoe bolned 
ceO. eaher fypval iigoet*ria« eelii or their (oeay 
ryteplaan varlaot. Pjehardt and Sprl0V ca- 
couatend (he Mae diSeulaa, and nted that In 
enug wdlaytwK ca a da ona of the fitn 

CT M* i ^ evi d fnee, we are w mki of my war o 
Ovmarfhiefwbat U bomanly pwabk) 

StrevAae 

A detailed rerW of all cytok^ tcoean tn 324 
tarei cf beoifn gaxrk nlcen wet loade. The 
aody retealed teMsal tWemet tk g i ' w of 
«t)f4a The lea* dcfree, pr eteu t m aliocwt every 
maace, b cbaracurisrd by tnoderaie ttudcBr 
rnfarjeiBeiH, chreenailn dumph^ and by the 
pmm of we or more tmaQ rnuod Twt te^tdar 
oteVoa A naoderate decree J atypta ti ebarac 
triird praooQDced antfocytOM and anwv 
ourlenwt. tone ao Jem pkotnorydthai, anf by tb* 
hrquoit fiodiTu of larje farcjular aueteoh. Ad- 
r*Bcedar>pi*Bdiar*cteTkedby marited dyAarr 
pfeonnrpbbra, wuh hrejtdar Buctcar 
"hipet, hrzry chmaijton chanphu, mtwt rr 
tretifar oydrtit Thoe ceQ* oceadonaDr are hv 
tlarirnafrfiable from naW r^Ti t c»Tt« and ^ 
TOonted far one fake poditrc cywdi«cr4i The 
■dvanced d»xr« ^ ■« hi t«o 

and »a* cbaractrrited by the p i ct enc e of 
r<i»«^anpkal edh, kjwiy membllnj ■■pwt 

'hew atypiu are Important w l at^nlae be- 
*« ef the potential diafncau; emc They cor 
fri^ kh Btypkal bhukifle chaocn cm m 
fbrtBle prprie aaanc tdeert 
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The Cytologic Diagnosis of Tissue Repair in the 
Female Gemtal Tract 

^^ARUK:E Bibbo SoDn M LA.G CATHEaiKE M Keebler, GT 

(ASCP) AND Georob L. Wied MD^ t lAG 

4 Ohittna tai Gjmakc Vtsttrs*! 4 Gha(f* nbmti, U S. A 


Tbe purpeae tbR to <feK:rib« cytO' 

tavfbcdQfK and c ytod w rfal fiiafiagi In can 
(f tiine ttp alr In female lenHal tract, aod to 
daao pJ O t tt the rate ti occorrem td tbcK 
diaufia la ratalae cy t c fci§l e tpeaiocza 


XIatuiaL axd Xt r rnppa 
Tbe ir»i^«iiiT tiw l cytolc^ bisadoET aod 
P mm ea t fifeyfwemrf tbe U olw itrT of QaeafO, 
ISCI,U9 pctleoa wa nrf±ied to kleoufy 
Mtah . r In wfakh eynyp-hotofto tv 

CTtawfawi atuu otaerved oslb >ppu«u)7 tie 
tMe^ &0B ’'ikpje repair Tb( code ler ths 
dh(acKi WH uaecned oo tlae file eymm dnea 
Jtoaarr 1969 1 thb wwr oeif 42,000 praeaa 

tn farturU>( (n ttw mjdy 
The tdosifled dkla woe re-exuniaal, aitd 
'cnla cemtued mdi fintUnip atal bb- 

tona 

SBpptctmtme (hf> l etfwp e uh >^T»in.t>n«i, 
c^tnnorpbaloitK aod eytodbnnkal 
•«1 t carried oct oa «mpie» frwn 50 patteiua 
*ho had reu-utly nDderjfOoe hy»t j ' m.to Biy cai>- 
^deetloo ibc cemx, or Irradoatioo tberapr or 
xha had ctminl oideace d «r>ere cervictik. 
fat ntahtnrn qrtnkjfa: okkm of 
rpav Cril nmplci »nT fixed Twt «uu>rrl 
•etwdma to the PtpanicoUcM irdirBqoe E*- 
Peoefiy abetted ca*n will' fixed lo 10 per rent 
'"•Sered nrmral farmalin aM Haioed Ma*- 
^ trrhrDoe osctl>0(r for doecuoo of jif lilr 
t X LJ.1 mj dem tm [naa ibc cO m>r. rh tb»or 

rhr BipaaituiaoD fialord Tr^ptf uvd to 
maphoieme fcatuie* (tuch a* nataln^ 
trarta^ mallear cEeovaecia paurm, nofated ccllf 
^roupi trf crlk. r« ) The ifidc» were demwd 


tint PrcAraor Drpartiimtt < 
CiaiciA^y Xb Rrwfairr • 0»e 
p^rlaotc^M B>d Edueanooii Cotadmawi 
of Or*af»^bo^afr and Dr %%wd i 
few Pii^jw erf Obaiitre* acid Grmotoa 

Fti*»cr at failaiqry 

L *“ MafakU Orha 

^ y*’ ta the ^udirt aa 

The Kadr wat aammrd br f»»i 
'^hr lanedEiatr, PyWe luy,hSeT>W<t R1 
irvortm-tc^ (O 1 u X 


tbeti lenlaed the FeidBCQ rei rtVi for qaantl- 
tadve cytocfacndcil aMcaMoeot of IMA teutuM- 
Abeorpdon ru eea u r pa ena were obUtned oa 630 
calli ts 565 mn w a v ek o gth encaoe of an oo- 
Bnc ■'■wTdwg lolcroKope compota' eynem Sook 
of the c x a nping T pet^^ram cnglnaUy deilgoed foe 
paoers ititgidik n* can be c*^ adapted to 
lui INI iTiTm d ceQalar and mdear and to 
the prim-ou of the ir**! eroncrkxi The profTmn* 
i«ed <nCAS 8. and TlCAS 11) have been 
daenbed diewbem 


RXfU.13 

Analy*!* the l e aj rdi tnxo the ecasputertal 
file abewred the umujiumj d ‘'oaue 7173 * 17 " m 
■eestnTaUel 

lo the Papaimfaoo-naloed material the oft 
U Seved to be d aUt d trocn reperatrre dw u e 
nay Ue bolaied CQJ^) or aT rang al la gronpa 
(74 7*^) Tlje erfa haee ear) mg drfma ef edh*- 
lar iSflcfeaoaooB The total mambo d edh pet 
tOde K^geak* iWia. repair varied cocddcrably 
(2li ± 147) iJere ceft were fowad after receut 
raifiatinB tboapy foUcrard by padentJ wlcb 
team L CTvi cl di. paiieau after hyMomoaty md 
br pariem* who were receaily cauterfecd cc 
hkgafed 

1 cciU beheied to be of cpfthcEal origin be 
cy t o paa pb otogic critma (Tagt. 1 atal 2), the 
cfU^laicQ waa waalh cyanophtbc (63 2'%)v 
■jeoe dm ea etauKpfalEc (29 1^) and foja dien 
uri r te r in inaic (7 7'*’) I 450 DoUted crib ng~ 
fCMvc of UMme repair the mean ccQ area ww 
relathriv mall (173 1 d: 35 2 Kjoarc ndctal 
^ moderate de |i re erf anbocyooft ww pr ut til 
The ouriri h*>bgj mean value erf 27 2 ± 7 1 
•quaie t n fora had rriatKcly taiall degree of 
anbonorirov The ebrooiarle patton wai cl^ri- 
6<d as "mdSainiy tinc}> franulaT" (39 7^) 

liaely grtnalar wUh chrotnoeeMers" (SBiri cr 
cowiy grannlar" (| 9-“) They roorrirwyt as a 
nifc eoefnopftiUc macroemeJeoa, which were 
do*»e(733'~) and molnjJe (26 5'“) XIcat of da: 

tmclcoii were regnlar hj etmfigt»at3Dt» birt nnf 
occufopal IrrcguUr nocleoB were fcatad. Xlhodc 
figures were found fai 4 3 per emt d ibe c«a. 

m 
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TABLE ! 

Jt£Us f 0 amntt JTusm Rtf*rr 

All patients (Le. 1 (- 4Slpat]cnta) 

43 000 ouei) 

Pallenu ifur recent 3-. 5^ 

radlstkm tlicnpy 

Patjcnii after bys 29 J'" 

terectcxDy (fint 
post-xuTfical cell 
•aniple) 

PallenU vrllh •ct'cre 31 

cc nl cftU 

Olbcr pauenti who 16 

were recently 
cautericed or 
bktpiied, etc. 


Soroc gnwpt of cefli »rere obtmrd whose 
origiQ vrert qtKStloocd. (Figs 3 4 6) The 

c>*»nopWliC cjlopUim (67 and occaitonaUy 
the cosjDophflic cftopiMm (27 3<“) U diaiactcf 
fated bi long, ribbofrChe cKtatdow (Tigt. 3 4 
aikd 3) Betwees the octmirfc produced by these 
ftroctum there maj be rcbiitrh clear areas 
(Fig b) Aggregates of ceUs with (oteriadag 
straodi of material were fotrad la 23 4 per cent of 
the cell grot^ Becaoae the q-toplajm of these 
cells was poo^ defiaeated, mean ceil area could 
DOC be dctensiiKd Nudd were found to hare a 
TTii»jB area 24 J ±52 square ndcra. Thdr diro- 
matin panern vras cl.-tssifled ai uniformh finely 
granular in 42J per cent, and finch granular 
wiih diTOmocontm in 57 7 per cenu 
hfacrantfleoli were u bs en -cd in 77 9 per cent 


of these ccBs, brft« ainele in 68 4 per cent and 
multiple In 31 6 per cent The iroclcolar ecwifiim* 
ration was regular in the majority of edh but 
■omc occasiooal irregular nodeoli were found. 

CcHular debris, polymorphotraclor kukocytea 
and eTythroc>-tcs were fouixi in varying degree* 
of preservation in dieae sainpla Ht»doc\-tc* are 

al*rpre»«it in aeanc instances (19 6*") _ 

\tatenal stained with Masson s triennwne 
njethod showed the foflowu® rewila In celli 
beEeved to be of ephbehal ciigin the otopIaOT 
was ffiecn in aD ctlK the nodcui gr*> and the 
niacrootKlcoD red In thewe cells of imknowo 
the crtoplaim and the nbbon-like «tcn- 

*<rc green, the nudeus gray a^ the 

nudeoh red. W cathy mention 

of^tKamal epiihehd cclb had red s^^ 

mricua Some intermediate 
STsome parabasal cdK « 


gray nudd. 

In regard to 


the Fculgtn stained material, the 


T^A cootent t'lhn for 0 h - mp bocytes and 630 
cells froco ossoe repair are shown in Figures 7 and 
8 The lymphocytes showed a concoairadoo tf 
yaloes around IL, 80J per cent of the daoe 
repair cells showed a uj o c e puaik p of rahw 
around IL, and 19 7 per cent aroemd 2L raloci. 


DacnsKTc 

Fram the analysis of the comptoenztd file b h 
shown that the overall rate ot ocmfrence tf 
tissue repair in the rgnite garital tract tn cor 
material b 1 04 per cent. Thu b Bgmfiomk 
different from the occirrTcnce after recent na£*- 
don therapy (323*^) after bvsterectcnnT (29 
or in panrms with severe cerridris (21 4^) orin 

patients who were rec o idy camenred or iwgwed 
(Ifi.S'") From the data obtained, h serim more 
Qcdj to find a larger immber of crib soegesTre 
of tbauc repair In patients after recent fafiadon 
therapy or vmh se%-crc c e rv TcHb than m pioeBn 
after hysterectomy or pancnis who uTie reentflr 
cavrtenaed or biopned. 

ft b bcDcved that the ceDs dem ed firm repira- 
tire proccjws arc qA hci ia J cells wah viiyiag 
de g re q of differentiatiofi, the taTgin cf which oa 
be ascribed to either cejiimnar ce wptajMWi ff** 


thefiua * * ' 

The cytCBDCtnc measuremmu cf ihoc 
caiginaiing IrcBU the cprihehoni a®fina d* bow 
ings cf PattetL* 

As prevkwdy mmskmed, sonic unusual greaq a 
of cell* in the Papanicolaou sumed gatend 
were obwrved, whose origin were quesd o^ 
Doc to the laa that they were in group*, h* 
ribboo-ntc extensKjcs from the cytoplasin fbrounf 
a nctworit, had untfonnlT findy granular chrutn*- 
dn pattern, and ohilfted macramdeoB. « wa* 
thooght ihcv could have derived from the cco- 
neccs’c tuaur The rcscmblanrr of these stroctoits 
with fihrotdasti and coOagcn Bbers b sffllijig 

Ha uqt ihn in mmd, some spedroens were samed 
with Maisoo s tnehretae meihod. 

The roulu with Uus staimrig method neve tn*- 
appoinong because a did not help to solve the 
problem of the origin of these celk “ 

peaed that only the dements demed from ibc 
connective Ussue would nain green, a* it 
in hbtoiodc levtiocH Hcr-rver U »*» 
that all tmue repair ceil* suOned green rven^ 
ones m whxh no doubt eaittcd about 
oncm In addHioo to that, some miermediate 
aiwl parabasal cdK and son* squamou* met^ 
plasuc ccIli Jtamed grern also The nujorm ct 
cpuhdtal cell* named red as cj p fcted Howtatt 
the Csct that loroe rplibdial crib stained ere^ 
deroonnrato the deficient ipeclfidrr of ihi* 
nicihod fiw idenlificatioo of ‘i*" 

dement* m eafohaied material The Afaswn 





^ ^ *** ® P«p«3icQlTO Kidnrd manaL Th« nb 

J ia«q«i ueVtJ X 606. 

'■« ^ «»1 bhxxl era rain X 6<fc. 

Drt«rtr«n^a«. 

• VufTi H ....„r t!*^ cnfl*Coi aboi. ^Umod tne^rme (t>m X 606. 

drrrtrt fr» rn«mrT, chr««fa, p«c™ ^ prx«^ 


■ITw«*»»«eoQH bed™ rf from . 

«nictutT». I^p«nlcoi» X U13 
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table r 

/ Ocatnrnci f Tisnt Rt^ma 


All patients (1 e. 

45 000 cases) 

I 04% (• 4fi6 paltcnu) 

PatlenU after recent 

32 5r 

radiation therapy 
PaiJenu after byt* 

29 5*^ 

ftreciotny (first 
poit-surgical cell 
sample; 


Patients with acicre 

o| je- 

cervicitis 

Other patients who 

16 jr 

were recently 
caoterixed or 
blopiled etc. 



Sotoe pijupi of odb vrere otwcrvcd >»h<ac 
ongln ».-en; qucRioned (Fig*. 3, 4 5 6) The 
cywujphiEc cytopUim (67 0%) a/*! occaAmaBy 
the coUnopbilk cytopltun (i7 5^} k character 
tied by kmg r{bbQa-Ul.e arwmkmi (Figa 3 4 
and 5) Between the oetH-ert produced by tboc 
ctmctims there may be reUUrefy clear area* 
(Ttg 6) Aggreg a te! o( cdl* vdth loieriadog 
nraodi c( taateriil were femod in 23 4 per cent of 
the cefl groupi. Became the cytopUam of tbcM 
ceii/ traf poa^ ddioeated oKao eeU area oou/d 
not be deaertniaed. Nudd were fbtmd to hai.-e a 
mean area 24J ± 9J2 aquace micra. Their efaro- 
matin pattern was ciasdBed as tmUbrmly hncly 
granular In 42J per cent, and fiocly granular 
with chrocDocenten in 57 7 per cent, 

Macronisdcon were ohserrod In 77 9 per cent 
of these cells, bdng dngle in 68 4 per cent and 
multiple in 31 6 per cent The nucleolar «m6pu 
radon was regular In the m^oricy of oelis but 
fozoe occasional irregular nuclei were round. 

Cdfular debris, po/ymorphonudear leukocyto 
atid erythrocytes we r e found in varyTug de grees 
of p f c sa va don in these samples. H^ocytes are 
also present in sosnet instances (19 6%) 

Material stained with Masson s trichran» 
ojctbod showed the fisnowinj rrsulti In ceDs 
bcGcved to be of cphbeUal odgln the cytoplasm 
was green In afl ce4t, the nucieos gray and the 
inacronuclcdi red In those ceUi of unknown 
ongin, the cytoplasm and the ribboodiie exten- 
^ODS were green, the nucleus gray and the macro- 
Docleoii red. IVortiry locntkw « the fset thst most 
of the ncrtnal epithelial ceDi had red stamed cyio- 
plaan awi dark red nodem Sotne intennedlate 
ceJht, setae parabasal ceDs, as wcU ns mac squ* 
a»ui mctaplasric cdK had grwn cytoplasm and 

to Ihc Fmljw >t»l«d MterUl ll» 


DVA content vaJocs for 70 l>Tnphocrtes and 630 
ccQ! fioiii u*ue repair are shown in Fgures 7 and 
8 The lymphocytes ihowed a rrwrritrwi of 
values around IL, 803 per cent tf the time 
repair cefli showed a copcentranoo of rahn 
artamd IL, and 19 7 per cent around 2L ralnei 

Dscusston 

Frotn the analysis of the oocopmcnied file b ii 
shown that the overall me of occufrrBCt cf 
thsuc repair In the female geniial tract b oor 
material is I 04 per cent. Thh b tlgidScao tfr 
thflerent from the oce iu rc ix e after reect u ratfia 
tkm therapy (32.5%) after IqsterectotnT (29 3St) 
or In padrats with severe ccn^dfii 4%) or b 
padcrtu who were recenth cantmiri or biopried 
(16.9%) From the data obtained, fa j e cptf bxxv 
lidy to find a larger mimbcr of cells sujgesrfre 
of Ussue TTpstir in padenff a/«r mreor radbneo 
therapy or with scfcn; cervicitis b paricno 
after bjitetectooi) ttr paiiems who were ttremly 
cautcnitd or Uopiicd. 

It b bebeved that the cells derived from rtpara- 
uvT processes are epiibelUl cells with varying 
degtets of difi’ercDiiadQii, the origin of which cso 
be ascribed to ehhrr cofiimnar or squaaani epl' 
theflum.* * * 

The cytometric measureiDaJts cf ih* cefii 
or^budng frtan the epjiheCum coofirna the find* 
fqgs of ftrreo.' 

As pr erloialy mentioned some uzruitial grow}* 
cf reUi in the PMpankaiMou stained znatenal 
were obseriTd, wbcm origin wtie questionetL 
Ehie to the fact that tbe> were In gnxqis, had 
ribbotvlILc exteraioos from the cytoplasm fonEdng 
a Dcfwork, had uniformly finely granular chtoma- 
Un panent, azjd ezhibhzd macraoucleoll, it w»* 
thought they could have derived from the cco- 
neclivc tissue The resonfalaace of these structures 
ivilb fibroblasts and collagen fibers b uriklng 
Having tius in miad, some qjcciraenf were stained 
with Massoa s mchrocte method. 

The rtsulti with this method were dis' 

appointing betatae it did not bdp to solve the 
jw^km of the c aiglo of these ceflj. It was ex 
pected that only the elements denved from the 
connective tisme would stain green, as h occurs 
in histologic tretiom How ever n was nodeed 
that all lirrue repair celli named srren even the 
oocs in which no doubt anted about tbeir 
origin In addition to that, aomc IntcrmetQaie 
aixf parabasai cell*, and some squamous meta 
plasdc cdb stained green abo The mafority of 
epithelial cells stained red as expected Hosvr.Tr 
the fact that «mc epitheHaJ cdb stained preen, 
derootutrates the ddkient spedfidty of this 
method for IdenllOcadon of connective ii*ue 
demenu In exfoliartd raaicriaL The Maiwms 
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i Tio 7 Frcqucoqf dktrfbatlon of DV\ content in 
Fcu%ciwtalned human iymphocytci OKOurrei Icr 
•tAndarcOuticrQ of ccQi from tome repair 


TISSUE REPAIR 



Fio. i Frcqoencx ditfrIbuCkMi of DV \ coBteni in 
of tfarue repafr with emceatmion of rclues 
•nsDod Jl/wllh a ^trend of a rmaH nomber of cclb 
with rah»ea ranffinf anxind L. 


trichrocDe method In ^Itc of bdng accepted In 
hijtopathology a» ipedfic for cofUgm, ck>c* not 
icem ujcful « in c=ifcdlatcd matcriaL The 
origliul method auggeated b\ Sbon^ for atainlng 
of vagtnal amean vrai a modification of the Ma»- 
lon tricfutaue variant of Mallor’a amhne bhic 
collagen cam. In the admixturt of calm, the 
light green acted a* a countercain ftr non- 
Leratinked crih Id thh vra\ the le« mat me ept - 
celh cain giren, ta objmrd in the presmt 


mhe of tbcae mcondimve e%tochfnucaI 

roulo, the cjtomorpfrtJogfc 

fibroUam collagen fiber, of^dK ^ m 

mieCion fa » doK that there u at 

that they derttr from ih connective 


content In edfa of tfawc repair revealed wroe edfa 


with v^uc larger than 2L. Such vahw rcflra 
D\A TvnlheB, during cdl prolifaaoon.’ Sore 
0OJ per cent of the roeamrement, ocenr mjosd 
the tfipkad and about 19 1 per cent aronod the 
tetrapicad range, the ceUi are demed froa a 
rdativd> rapIdJt €fi\Kfing cdl popnlauec. 

The prea coefe of cdl a g greg a te In the oidogfa 
cunplc ma) at time, came difficnliie, in the evah*- 
ailcti of a fpcamcn. opedaDv In tho« caw a 
hiWting macronudcdl A large nudeoha reflect, 
the acti\T enga g e m ent of the edfa m proton m- 
ihecj ihta occurring dther in benign rcgcoera- 
titT proce»e, or In ncopltna (3o*e crmlny 
however of the arrangement of the edh in 
of a deOcaie chromadn paltcnj and rf the th real- 
Eke ■irueture, rfaible b w wTcn the mida In mmc 
cairn, win bdp in tbe dtffernmauoD r>Tih tniEg- 
nanc) 


SuvutAV 

The rate of occunmee of ticue ropair in the 
cj'tologic sample from the female genual trart 
vra* determined coraputcriied c%-ahaA» cf 
the cyio- and hfato^tbeiogy file of tha in«W' 
tirto and rmilc cenrlsted wob ctnkaJ finding, 
TTw c^noiogic feature, of licoe repair 
acribed oo papacdcDlaou caioed matenal c® 
the Ma«on • irichrwDe teehmque med fix detfo 
doo of demrnu dermng frwn the connrttrre 

dm* In FeulgnicaiccdmaieTialv the DNA coo- 

tent vra, awMicd mean, of c\nopb«oaietfr 
The poKible rook^ of edh dertving from tB« 
repair btxJ the ddTcrcntial tfiagoow vnth oulig- 
naDC> are dfaemied 
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I Fia 7 Freq u ency dmributloo oiD\A content In 
Feu%en-<tmlaed htmuta Ipnphocyta toewored fcr 
tt a nri ardimton cf edit from totue repair 


TISSUE REPAIR 


with vahia l arg er than 2 L. Soch ralna rdlm 
DNA ■j'nibesu during ceD proCfcraaoa ’ ^nce 
00 3 per cent ot the roeasuraBCnn ocenr irmaJ 
the (flploid and about 19 1 per cent arcaod dx 
tctraploid range the cclb are Jan Td £reai a 
relativd> rapKlly tfit-idlng cell popularinn 
ITjc pf ca ep c t of ccD aggiegata fa the c>tDia 5 i: 
•ample ms} at tbrx^ came cfafficnltlea fa the crib- 
anon of a *peeinicn» opeciallj- fa tboK cajo a 
hibitliig macronucleoli. A lar^ imdediB teflecti 
the active engagement of the ceDi m piwnn bti- 
thess thia occumni, enber In be ni gn rttenoa- 
tive procesKs or In ncoplafia Qcec »cn*aiT 
hoHCvrr of the aTT u gc in cntof the cefl* fa ifaceti, 
of a ddicate chfonudn paticin and cf the ihrad- 
Cke nrucnirc* vidblc b^cen the nirld m me 
can, win bdp fa the diffcTcndatioQ wtth niiE?' 
natxry 



Fn 8 . Frequency cbftributkn of DNA conient lo 
cdl( cf tbtae repair with concentracloo of ^'aftMS 
aitamd ID with a spread of a small number of rdh 
with values r an g Uy around JL 

trichrocne metbod, fa qrftc of befag acce pt ed fa 
blaopaihcdogy a* qJCciSc for collagen, doe* not 
teem uxful as p«di in ccfoQated materiaL The 
original method *ag 5 ened by Sborr* for stafafag 
of taiginal was a modification of tbe Klas- 

son trkhronjc vanant of Mailer’s an lTiTtr Wuc 
collagen Mafa. In ibc adodmiir of st a im , tbe 
Dght green acted as a coonterttafa ft** non- 
fccralfafaed cdk In this way the le» mature epi- 
tbcEal cells ftaln green, as observed fa the present 
•bJdj* 

In spite of these Incondodve cytochcmical 
results, the Qtncnorpbolosic rmemblarm: wnh 
gtroblasts and coHairt' fibers of the cells fa 
question is so dose that there fa at least supgc^x 
evsdence that they den x from the connective 

Photometric roeasumnems of the rdao x T^A 
content fa cdls cf tmue repair revealed •ome edfa 


ScULKRt 

The rate of oecnnence of nswe repair in tic 
c:>'lofagic sample from the frmalc gcnhal tract 
was determmed b> c o mp utemed evaloaiko tf 
the c>no- and luao-fdihology file of this mjora- 
lion, aod results cai ri a ted with clfaKal finding' 
The cytologic firamre* of tfamc repair 
scribed od Papanlc^aen nafaed material and 
the MuHm s tnehrooe leehnsqae used Set d ttec 
tfan cf rieJDeou denving from the coMCcore 
dime Id Feulgen itafaed material, the DNA con- 
lem was asMsaed 1 ^ means cf evtophotoffletrs 
Tbe poatible etiology cf cell* deriving frem o** 
repair and the dlfi'ematial dugwwfa 'vith maht* 
nanc> are dfacusted. 
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7m I Dbfnm gf propated ckQ dju^VAtUin fTttiin For ittiluU aocu p t ra uCTiw if tbe cJamBer 
fcnll in each gfa}«et Loenracooi ocM of aerie* of coobib^ Thor couDten tctunslate thr total ueober 
^ «'ek erO type thi h*iT been fcumd ifl the Bncer 


A bU dlifnm of the craiUtrt l ycnr b 
*®* liITfortl TTieenjartnoiaWbprocBted 
**,* 4eid^ eadt cocahth^ m iLnei m 

« (cTpAaliT 10-100) Etw> Add k nnt ■ 
a dmn la retire 2 by cbe Kaatner 
»Udi pnadncM »tiruif electrical ouipot 

rrloed to the c^xtcal deuity of (be riemcDtaJ 

■t* oaTemly ODder ibe beam The det r cu r 
ihb ct«imro*T TOTtnf taik»« w»»T- 
_i . ^ ■ bciary Mgaal accnrllng co Keae 
'htch decide* Bbetho- or o« the cur 
«rtc«mbp«nof nacietB The otttpoi trwn 
^^onet tcr b tberribre Unary •! 

the icaimer beam b tncrci^ denK 
The (eatirr enrwor eoltei detected 
»hich we seorapidcaQy io 

Z P*” ^ *>S‘e ofcjeo, 

« calcohte* the feature* of ewh 
»ai be wed Iq thr cla*«6iatk» 

U» 

^dficatlon rf tJetened object* h earned out 
i. to ccanbiw the ipeed *i- 
«f MtVsfeanai: mo tol » ih the «; 

*cvd nacufajy 1*^ iboae de- 

»* r- L detected effect* 

“d •ccmaie uw arr carried out to 



Fn Z. The path of the a-*BT.r «bea 
acamuna OeM 


decide abether each objeci ■ tnjc aUnmal 
nudens or an arvdbrt Brcaoae otdy (mall pro- 
p«>i»t cf an edh are •uhjeCTed to the»e 
eP iwi iirfr ^ tcMa, the otmlJ ipred rf the »y«an 
b oc* dfnificaDtly reduced by the aeeoralary 
rlaaafier Utt acctaaie teparaiioo b 

otMaioBj bet een abnormally Ur^c mrlci mod 
other lai^ deimrd otjrcu 
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Automatic Detection and Classification of Cells in 
Cervical Smears 

J H Tucker 

DffeTtmnl tjPaMtf) Umrrmlj #/ CsmlnJtr CdBin/^r Ei^lad, US 


A general docnptioQ has been given Id a 
pre\im» paper* of a dlgiul computer sicnuUrioa 
t^-Rem for investigadng Uologkal Image analyib 
zDCthodL This paper describes experimencs mth 
tbe sextan to cxihiaie \'ariom methods for detect 
ing and classifying each cdl la typical cerv'kal 
sm e a r ftekis 

Previom cervical u nc a r pre-screening madunes 
have usuaH) been destgned U> detect individual 


aboormal cells in a smear vi-hich sbovr cha r ac te ris 
DCS Irtdlcath'c of carcinoma In dm, on the basis of 
tbe nudear (and sometimes tbe cytoplasmic) 
characteristks of each eelL Tbe CyioanaJ)-*!* 
measures the maximum Nmical chord and total 
light absorbiioQ of aD objects Id tbe mKar >*lth a 
dessit> abo>'e a preset threshold t'alue Any eb< 
jeca >*'hkb show unusual panmeter values are 
ConsidaTd as posdbty abminnal ceil auclel, and 
BDcan coataioiog such objects are iodkated as 
requiring further itn-esugauoas A more recent 
de%-elopnMit, the \Tdten Cytology Screenlt^ 
Apparatus,^ scam exfolljted cervi^ crlls bid 
om on a loi^ iramparent flexible tape, tbe scan 
uing machine again derreu areas with density 
greater than a mto in presci NTdue for wfucb the 
measured vertical choid k grcaier than a pre- 
detennined length The denilc> and length ihiesh- 
olds arc ocymteti so that ife poddons of ceU 
nxsclcl nth an unusually large area are Indicated 
to the cytokJgist as requiring further invesdgarfoei. 
The Rapid Cell Spectropbotomerer* maka use of 
both nuclear and c>nopUsmk: characteristics to 
nnnh-re cervical cnenr edk The integrated optical 

dendty cf each cell a measured at two wavelengths, 

in order to esumafe its sue and nucleic add coo- 
tcnL The results for all detected ot^ts In a amear 
are displayed oo a cathode ray tube enabling ibe 
cytoiogot to rapidh assess the normality of ibe 

"X^nmnber of dt&uides ha t arisen dunng 
dinkal trials with these machines Perhaps tbe 
malor problem that has been encoaruered has 
beerTthlt of obtaining a good detection 

for abiaxmal odb. >'hlb at Uw same dine fcdoc^ 
number of-bke poddve darms to a la^ 

JLory IcreL These false 

caused by objects such as o%Triapped ey«hdial 

gnwp* rf leukorjtes. 


and overiapped cytoplasmic fragment!, far •bi'i 
the parameters nwasured by the machLuc (tneb u 
area or integrated optical density) may b: itry 
•rmfiitr to the parameters mcaaired fee D* 
abnormal ccD nudcL Tbe frequency of *ttt- 
faciJ k ttrongl) dependent upon the tedndq* 
used to dqjodt and stain the ccnrical 
material b ef ore analysts, and 
pirpanmon methods have been deTtlopof 
i»-hich greatly reduce tbe number prescnl in nonB" 
smears. In spite of these Improvements, bo«vCT 
the neceswry rrducticn In false podme signals has 
)Tt to be folly achieved. 

Apan from the mwrhbes which 
destgned speefically to aid ibe routine scrcenBJg 
large vTalumex of cyioiogic roaiemi, 
g e ner al fj-stems havT been developed wbich 
K^e and clasri^ Indnidual cflk *el«trt W »• 
operator * * These male use cf tbe lope* 

power avallahle In a digital cotnputtf ® arry **“ 
eomple* tod h%hly accurate da »?f hj>lk m ^ 
cedures which cannot be eeooomlcally knr*e- 
mented in specUl-purpase elcctrtmic cima^ 
Aiihougb these f>-steins are subsundaDy “ 
operatioo than the machines ouiHned abovr 
high resolmioD of cell feature measarttncnu ^ 
OTulri-fcaturc cJanificatioo proceduf o u*^ aja» 
•er> accxtiare ceii anal>'»c* to be achlcvrd. 

The cervical cell analysis syeem which has ^ 
domlaird in the present v.ori: atrempti to cotn^ 
the advantages of the two t)^^ of ij item ouuw^ 
above, in order to min l rni re tbe Isl* 
abnormal cell ngnals obtained during the raf« 
anab'oa of cervfcal smear Sclds. 

MaTHOo 


f -iaefinr Aso-Aw 

Icceru wort on tbe rknaJ analysis of cffvfc^ 
an* has rfwwn that smears from piUents wun 
cinoma In ntu of the uterine cer vix * 

Uficanily g r ea t er number cf aboonnaHy urge 
Jei than do normal smears. The cdl anab'" 
an simulated in tbe present erpedmena o 
refore destgned to rrilaW) detea abnonr^ 
re mKld ^-falie rejecting other 
xtt of lire, so that an assesnneni ot uw 

malitv of tbe smear can be made 
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CLO«ia KM 
AtVUjrKD 


Fn 3 Hi4|W>wt«w«< fr^ «Kr y<K.^ rmhn. 

The ih/nboU (omclieleian( iacalmlatcd 
fr«i tbc A TtTift tnteo«rf of fiemenu he 
■'HUMtaxl i^kn (thaded) end behind 

tVormi. 


•*» k obuuord hhh iht* Th frau 

ti «n traqbi ire eorreciy detcoed. 
nei Wn eoNHopal te dnae eyuplMa, cad (be 
l^ril hlu of the eefl «ia iftoe weQ wiib (be 
•'Jtbed i^Mo bud Lmpecuoo Vliaqr 
'7*1 *rt. hoaerier eauaed by the 'ihidovtog 
^ *V code! (t<je to tbe rW ni bKkfmmd 
•* Ae aoghhortood re^fwo trawnci tbc 
<**11 Thk rfeci corr be tUmlnaicd bv 
the theamhiB » rtpUrt the true ete- 
eab the oereot thrahofd »*Joe in 
tfl ftriher •\ciKini odeuUiloce »hci*ver de 
«rci ■ enwted, » thit the thnahoU v«hie 


* fitsee a 


1 cnrrcni le%d Tha niodiiioiioti 


ID Douceabie uiipixAtmeai n. 

•i® of efcHety ,d>fcrtu Cell m*iei 

(a) *0 on(tvn»l (Hd phottKT^ph, 

w ^ ttarTr^wnduiB coenputer dHpley ( ) and 
W the Hhen tl« area, tfcwed by the 

*?” taodtftcd anable ihrobold deunhm 
are dcfcwd 

OcjTjtfT 

■rpimicei rf noroal ooda from ab- 

■no* b e bjNCd upon Bnall tamibeT 
"^or*ored paran«^ If ib, reomred b«b 

_irra, micaru^ op<K»l deiMitY 

Icnad, or j>e^ optical dcwu> 
pwentiaOy *aiablc (or 
^ duHbadoq dau obumrd 

* 

"“touHird for Mich bKiivtdo^ 


phou^nphed Bdd acccwdiiig to the peak white 
and bUck areci obkcfred Mo® c/ the current 
cepemncTia have been earned cot tamf the 
mcMired area d each doeeted obfm n the b*ii. 
fer pnatary daadflcaoon, linee ihw parameter 
pntvddea hifbcr rcK)ltmao for a fheD e k - unf it 
lii Bod le* nceptibility to tcarmer oofic, than 
that obtained t'hh linear mcMamueuu 

An efdmatr c( the maaimum clamficaaoo *c 
etowey obtainable tMih tht. p aram eter wai made 
H (oUowi Ldoit the oiodifted variable tbrabold 
detmax mahod wbb ammiti adjusted to five 
opuinum detecifoo d cdl aucleh the t p eamir ed 
area d each detected object was toted Stmol 
ucoexjutlj the rcc o cstr ur ted hos^e d the Acid 
(h tb ntunbcTed cToaes aipotmpoaed to md^at 
ot^ect poitilcaa) was used m coqjimctm with the 
on^mal Add pbotO|:rapbs to visually dasw/y 
chrh object t t otk d the foilowuig catefcrlet 
cytoplasmic Cr ag me at 
tetAicyte 

supohoal iquataous caB udem 
raeSTaoliarc, ba«) cr endcccrvicaJ cell micleus 
overlapped ouda 

Htstafma d the orasured area for otgects 
(n each claai were thtv plotted artier to Sod 
(be opumun das boudaikt. asd the rahies 
r*y"wd Borrd In tbeprunary daKSeraamUtson 
routine FinaBr esi^ fidd was reproceaed to 
obtaia (he opdnanB ri—flodnn acciffacy for the 
evpenreestal data available 

ShWo-i CUsnJin 

The secoDdarr dasnfier u dewfrwd to reduce 
the mnnber cf false aboormal nucieus afoals 
cauard by doo-oucIcSU oi^etrO Three tots have 
been dev elop ed for this purpo^ 

Tbc fim lest, known ai the prtyecooo tm, 
comst cf rampanSMi be t w een tbc mica] and 
boraoDiaJ prejeemn cf lar^ objects ( and b m 
Fit Aa} Ofcgeos which ^ow an utf « e dif 
fcfmcr b et w e en the rwo measored peojecdoos are 
drearded as ooo-ouclear otpecti, once the ma- 
jonty of abDormal madet ohdat rctadvdy KDaB 
decree of foojatjoo 

The area test dutmiaiei highly Irregular Ob' 
jects from the aboormal cell group I thu test, 
the measured area ts compared with the area cC 
(he bert fomed by tbc honzoncal and vc a tkal 
preyectwra of the object (Tig 5b) IT (he measured 
area ts suhnamnDT Icnver than ibc rectaryidj- 
area, then the object canrux be round or dhpocml, 
and M> n mere bkdy to be noD-auciao- deject 
than true abnormal audeos 

FmaUy the p eiii B ctcr test detects l ^ c- ar ca 

object, which have a hribly lodetttcd outline The 

hortftmul and •erncal pitjections cf the objett 
outbne (c and (d + ) bt F® 5c) are coenpared 
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TDCSXK 


l$I 15, \t * 


Ctmctl Smemr Fttiis astJ n Smula/nm EvpfnmtuU 

Tbe liroulaiion crpcrimcnu docrJbcd below 
have been carried out with thirteen different 
field* from femr icparate cen.-icaJ »mean. Nine of 
the field*, talkcn from three normal tmean, con 
tain raamiy ruperfidai iquamous ceili, {nicfine- 
dute iquamom cell* anid leukocyte*. The re 
malnUtg four field* form pan of a iroear containing 
man> abnormal celli cooiiiiem uith caranoma 
In dtu of the uterine ceriii (thii su^lcton tra* 
later confirmed hijlok>gicali>) together trith 
normal *quaawu 3 cell* and leuJtocj'tc*. 

The tmean laed for the egrperi m enu were 
prepared b> the co n v c n tlocal method of direciJj 
tmearing ibe qutula used to tcrepc the ccrtiz ooio 
a mkrcBcope illde, and itainlng the celU by the 
Papankokm method Hem-et-cr the field* lacd 
have been iclccted to prov'ide a cell distrfbiuian 
dmilar to that obtained vrlih the modified tped 
men preparation method* menikmed above. In 
all, the data field* contain a total of approricnaid) 
480 cell*. 

Dtgilkatton of pKture mTormatlon Ibr input to 
the computer f>'«cm u pre*enti> c a rrted out on the 
Fldac n>’lng tpoi tcanoer* vrhlch *01101 a photo¬ 
graphic negitn-c of each field as *howo In Rgme 2 , 
and meosurs the opdoaJ deulty of the elemeon 
at one of eight grey tevel* the magntficatloo 
nsed in the current imertigatfom, each eiemeot 
corropood* to a cmear area of aprprcodmatcl) 

I iquare adexon. Recootmicuan of the diglibed 
fiekli 00 the computer ditplay iho* ■ Ilnle evl 
dcnce of thadirtg between the different area* of 
any one field 


Cell ^ kUus DetettMit 

The accurate ddincauon of nuclear bourrdanc* 
it a primary requhrment In any cril clan l fim tlop 
tyttem baied upon the morphology of the cell 
nucleus The computer tireuiauon program en 
the accuracy of detection algarlthmi to be 
vttually asscsKrd by displaying on a graphical 
display unit a recofairuclioo of each data field 
*, BipcniDpcaed diagram of the detected 
areas Two nuclear detection methods ha\-c been 
evaluated In this way ^ . 

The fim method, the “fixed ihrahoJcT de- 
icoion method ba. boot i»od otouivriv 
prevtom cCTTlcal ■m«r imaly»« n-nom rbe 
Jcootdcd ttaaity of etch pwunt dommi »!»■»- 
with . prow throbold -mluo, ^ ^ 
5^u with w opticJ tbouity Soo«or tb« th« 
thittbold ore BWmod to cotmituic part J m cU 
n- thwhtdd b w “ ^ 

toub bdoo wbidi •lltntt •H PoeW 1° 

Scvcibl ptobltTO ort trtidatt (ram 

praluood tWUt thb .Igort^ 
of "'Crtwrf oytopi-. 


which arc considerably denser than the m^orit) 
of cell nuclei. u uopouible to *elni i 

densilt threshold u at once a ccepo all nodei, 
wlule at the same lime rtjcctmg all oMHiorier 
area*. Funbenriore the detected area d coig 
amall, le>s dertse cell nudd u very nracb inalW 
than the area ascribed to the mic^ opoo vkis] 
iospcctlon, because of the blurring of nuclear 
boundaries caused b) the fiohe nsc lime cf the 
flying rpoi scanner and the ka* of definrtfcn in Uk 
pixjfoqraphlc proeex te s This hlumog aho pci 
nie to large VTiriation* m the tncaflHrd area cf 
cell oudei as the threshoid is adfuiwd. 

The second nuclear detection method, the ran- 
able threshold method, operates by api| urtng tic 
optical densJq of each picture riemem *iit » 
threshold that b auiomancally adjusted to cot*' 
pcosate for variadon* of optical demiTy of lie 
background. The threshold Is calculated ai tie 
sum of two compoocni parts I) * lew fixed 
N'alue and 2) a variable comf**®' 
proportional to the average density cf the 
In a "oeiphborboocr rcgloo which W lo 
peographital procdrolty W the dancni udoct 
ftoalytij The coowanu of the algonihm 
adjufied so dm the gradoaJ increase in 
caused tr> cvioplasm appear* as a variaooa to 
badtground, whereas the dciidtj’ chang e a* * 
mtcl^ is entered is suffiortulv rajad to 
deiectmr The picture «gTval b effeeuvriy 
entlated h) thb procea*. but the ipunow not* 
signalj pr^uerd b) simple dlffereotiatiooa^ 
greatiy reduced b> the iniegrailoo of 
in the neighborbood regwo Hence the thmbo« 
usrt fcir th nudern of ceUi such as leokoc^ 
whkrh often have Drtle or no visible c>-topdasm 
surroundim: the nucleus, b cocsideiablylo'*® 
than that used for a nudcvii that b BJpcrhupovrt 
upon dense c) toplasm ^ , 

The noghboriiood region drawn in Flgttre 
has been used in the rirnnlulon trial*. Tba ^ 
Gguranoo u rciaaveiy simple to program “ 
digital computer and a good appnjdmatiM may 
be unplementcd eJecnroalcally with a nnaU num¬ 
ber of con-endocaJ components. 

The denurv threshold Ta he dement A o 
gi -en br the etpresnon 


Z (D-) 

Tj — Ki -f K ^ 


where 

K and K are pre*a coosianri, _ 

l)x is the opucaJ density of arrv clemmi a, 

Sa u the Deadtbc«ri»od legion set for eiet«^^ 

Ns I il« number of dements In the nergbooc 
\ much improved definition of nudear bound- 
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hiack-ipnl 1571 AuroMATia Dcncno* amd cu«rwATTtw of cxlu 


A 



ibe borimtal *ttl T«tic»l c±»w^ laaftlu of 
(1* object. Object* whkt cafalbti a Uffc <fl»- 
CKpuicy b ctw t e a ihae Ttspecuvt 'rahic* aic re 
Jaded. 

F-^ of thcae tc«a hai been appBed to the ob* 
Jed* nrted a* ahnonnaJ iwcfci by tbe primary 
cImiMo Vab** fca ibe d>*crinibiatioo le^dt In 
ckJx tM >*ein trieewd m ibe reaulti of prdijiil 
OUT trial* a* 

1) profcdloo t« obje« rrjmed n non- 

\f tbc dWffencc ta m »>ecp tbe m a ri - 
nTTTTn and i » ln i ii'iiii i i pccj c cdcP b ircamr 
iKot ooa-thlrd of the maxiiitaffl projecdoD 
length. 

2) amicK object rejected unoD-nudear If the 




5 aecv«<luy ciaaite doo tent ter rejeeth^ 
oan-teWar ) Frojeeika Wet. ttbirit rr- 

>ecti bcvuAttl Md mlcal ka^ trd objrcti) 

fc) Wr tkitttn 

) rwtWT tm, »yet, reject* obJcc» with In- 


m e aimtd aim U la* than ooc-half of the 
rca of the pnjecrioo boa 

S) pohsieter tc*t object rejected » nco-rtwfcar 
If the tflTerajce b e rwten p eeje eri oc and 
perimeter penjeetbn h ftcator than ooe 
tV e u a tn t. in clihcT diicctm 
RiaDi.-n 

T hie 1 iww* arc* range* detemdaed toe 
each daa by the tyhglnaae pencea*, and 
fable It dctalh the riawitrfarioca obtaioed odng 
tbm range* A pfauria^ triy U per best of all 
nucU ristaDy iHiWfled a* ahneraal arc dtirifled 
bf the Fr*m aa abmtu&y l uge* ' nd 19 
tai* podibc lutrln b thk grag) arc obtained with 
6D7 deteeud objeca* (*^3%) Meat ti tbeac &}*e 
pothri* agnai* are cateed vt^riapjalaf Buclei 
or by the htfhjdcn dcree cytoplaim In the 
detected area of noctnal uudd Two eeswaa are 
ppaicfit (or the tahe wgaiive ahooemal cell 
dbrlAcatxm mode by the tyto-Q} Fimly aoenc 
erila are cotri d ejid a* abacrti«l npon vbi^ 
exambtarioo reen ibotgh the oaclcia b not ab- 
acraally ettlarfcd becatae of aboamafitk* 
aoch a* limpilar mallear omUnc, uneven ch r iBi ia - 
dn dbtribudor lo the nadet*. etc- SecoodJy the 
meaaui-d we* of tnany of the abnermaShf lug 
nuclei b ani&daUy d t^ etJ by iho variukn In 
abxslote grey lr\d value* between the cfiffcmH 

T tia h rtMfaJw .h| —WJ nrr rf^ 

4 t* (fatw £3fwc*tjl 


u« Uu 


Object! too onal] to be 
(S) 

terimeyva {JAl 
Superficial fiqaataco* ceQ oa- 
eiri CSp. ) 

Deep Ixyer i^oatDou* aad eTrio> 
e*r»lcalciU*uciel(I t.»q ) 
>fanfnam K>cle4 Cttal) 

Object* too Urge to be >v~-M 
(-L) 


0 1 

2 T 

10 _> 

94 SB 

» m 

la . 
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•ifmcM-Afnt 1971 autom -no DincnON ahd 

M i. 'i jdar y toM 'Wberw* s Foop <i ibocrettl 
crfli b ^Ctl detrtted dnrir^ viw*l «ialy* «/ » 
m -^T tbc w. i aLJ». y ft tbe tutomaied d w i ftr* - 

»k» b faw^aiT W Ow 

ri3»»3ninl cdk »hfcli owjJIt •urroMnd wdi 

miitef otKiiMsi »1 lL» lovoiifidc* 

*iow ih*i ihe m«Je»r deecrioo md dtmHlfttk n 

proctdaiTt »ihich h*w tr® dTrrnU tPd 

« ^ ot&emct Uiywcm cB tmr cnher 
fc «wi ^ moL The detcatoo me fe» 
crib b, M yrt, too low £« wcW pracrtenhag 
wraem, bat cooiidcr*ble lenpewnartu b e«f »n L t e d 
«bea tbt b (bu pntc&mku bhenm 

us ibe p e ci c ai brgnlitioo •y*tiu tre mnomJ 
Tbc tmjoeBcy ft t«bc 

winch h*« teal the ns^or tfftdJty rDcotsttend 
m p ^c’ri uu * cavKsl maetf ryKant, bos teen 
■^csteazitly irttfc td by tbi use c/ the vxtikble 
hxafaedd detcetbo oetbod (which ^ninmary. 
do* eyWplMtnb reflou) tnd ite rcoodory 
i.li^Trirtiii miLtdum (wbld:! rihriTjy tbc 
[m ^l ry of overbpped or trwichhf ngeta, esc.) 

It b laportkat tb e m p ti er sny cemcal «mr 
kwtyvtpraccdatrtbaifwd p iqatc n - 

nif tyKcm b tbe rnetag tt the «pi*rtll tystaa 
Fbts prtbbiM e nJKd by den* eywpUsiii OMy 
b* dliimbteO. by tbe «e of ipteUl vibhis tad 
cp'teal SheRD( tediaiquO u hspreve the 
gatfqr/cy’.nT^Jtac eoatrvft. tod t B j M f t e - 


CUtMlTOATItW QT Ct±lS 
terted rtskeis b ueed to »ep*r*t£ tMpfckMs objcoi 

tnsra tbo« wfaleb »« ob^doutly oot tboceuafly 
large m»wI faccdly objects dndficil ti 

acBfiidcta are tot^cted to toct'e accaime “kc 
cmlary" it«j whkh are dealffocd to wpere* 
aboanfiaBy large aticl ci freoa other large detected 
objects aodx as otedapped atxVt. U.uii*ytt 
fhwny and folded cytoptiMn. Remili* are glrcti 
whkfa show that these Kcoodaiy d t^fi cadn o 
too ^se eoodderablc tedvKtku in fbo stssbec 
of £tUe atescnnal cdl aUnus 
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qaicn aad d hpa^su p e ukchifca taay be « 
reduce te; Inchkt i ce <t over lapp ed casdei. It 
aary he cxpecsed that tbe oar of procedurea la 
eombtaadoa arhb aupiw e d anahsis methods 
such as tbene described ttewe w(D eoahk vme 
twrfol mechanical aU n the errvical aoacar a u ee ss - 
bg proceai to be derrioped in the (oreseeabte 

htterr 

StnotAitY 

A cwBpt O rf wa ag e analym lywem has hern 
(Med ■> dsoiLte cKl daatflcauoa nsetbodi (or 
we sa the raomTOc preacrendog of etmea) 
woran The peocedom are dewu x d so locale 
crib contauuTu aboormafly bege mideL. wfaPe t 
the O Toe nsec trducl:^ Mtar aspowMe iIk mnB- 
brr of £al« “Urge nudeus alanns 

The paper describes eapersToeeti hs whicb 
ph<*Qgrep^ tf cersical soear hrVb rorrtaui»y{ 
anmetens nWa sed crib are med to evahiaie 
prey'dlais hx ibr dewetsoo. meaajremrwt anl 
I w s rfirauo n cf teH nurin A dneetVjo y ma rd me 
has hem drtrioped wharh fites a more Kruraie 
ddmeatjoei ef ot*iear boondarie* than thai «b- 
taioed web esher methods pn-vkndy tswd OB 
■nrirut clmfr iisx ■ ctm^ cas la r»o sc^rs 
ftrwJy law algcridun bawd os ihe area of de 
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field*, becau^ ihe nuximum optical danir> o( 
Ducld is the ma%Tuni uncor firi^ i* conndcrabh 
higher ihao that Ln the normal AekH 

The niunbcT of ohjectt correciK dojufied b\ 
the *>»Tnn, aJthouch odtTmh o/Tened b> ibe 
charactemocs of the picture data u«d in the 
cjtpcrimcnrt, demooflratet that the area cLa^fi- 
csuon algorithm b mfTinenti) arrurate to \ieW 
useful c> lologic InformatKTi] on nor mal cmean 
Rjch a* the nmnbcr of fquamou* edb and Inci¬ 
dence of leulooief 

Tabic III thw"* the number of large detected 
object* \ hich are rejected as non-nuciea b> eaeh 
jccondarv tert 77»c area tert rentlt* an- fomcuhar 
inferior to therte from the other tvio teru, but ihit 
maj be due to a sltghi error In the dhcriminauon 
Ictd tettinp {The number of lar^ object* ataJi- 
abie b InndBdent to permit ih reliable ir>e of a 
mathematical opumiiatkKi technique for iIk-c 
leicb.) 

The \-anatJe threshold detect on algorithm 
pi\T» nacre ouihne IrTxrgulariik-i in the detected 
area for aboonnal nuclei than dan the «rtq>Je 
ihrchoJd alportthm, because of tl e change* i 
diTtthoW »crQ» the nodem nhleh totnntmo 
occur tfue to detKicr rarutienB in the otopla*m 
furrotmding the nuclem These iircEularities 
joroetiuiCT caiae erroneou* rejection of a true 
abnormal cell nucietu bj the perioxw lot 
Other falte nepadve abnormal cell class^Doo* 
are caused b\ the detection of tv>o abnormal 


ceil nucld In do*c prtrdmit) a* a riM^e 
(leading to reieetkm of the oigect br aD tfrec 
♦cctsndai^ test*) and to the expected nyctm cf 
Duda ej^Tniing a hiphi) deformed morphokpr 

Docfwrt 

OtTTfl/f Pfrftrwtjncf 

The otTrall perfortnaiice of the complett tt3 
analj-m *ynrni tiich the tea data fieftb b ^ran- 
mariicd ht Ttble The* mohs arc obum e j 
UJi«; the modified variable threshold area detre 
(ion method, the area priroar^ riaWheautn airo- 
rithm, and ah three *econdar} daMficanoa ttaa 
The aeconcLu^ test* provide a vers aenSoa 
reduction in tJie number of lobe potfare afncnEif 
cell *lgnab from the normal mear held* W 
the aectmlar) tc«s £abe pootive dsnal arccarrcd 
predominantly b> osTiiapped oidel (ni rinu-i) 
and cvtoplasmk fragme n u (four sipnalj) "Ite 
*ecoodar> test* eliminate all but one cf they £ihc 
poutftT signal*, the ot* rcroalning brine catted 
b> tMo overlapped intermedute pqnamno nB 
meW uhleh are onenated in »uch a itn that 
the object pa»rt all ihree »ercndaiy te«o "IV 
other lal* pouore lignab arc obtained £r« 
tguarnota U nuclei AirrouDdcd 1:^ dn< o®- 
pia*m for wnich the detected area b jw bfldeiiic 
ranee for abocrmal edk 
The fabe ncgaihc ngnak arbe from rwo m»fl 

cau*e» 1) tbeerrerieotaclaaftfieaDonofr Mrrfnur ii 

cdl oodei as oortnal »quamou» ceD*, due to enw» 
in the pntnar) clanficatioD procedures, and Jl 
rejection bv the jetondan test* a* desolbrd 
abosc Some eii c m roua clmficatums of the 
nyie are incs luble in am r^item based on jmclc' 
parametcT riaanfiention, doer it u most onEW) 
that all cell* fan a ttoear which are 
abnormal b^ multt-paramcla- visual anaho* 
dolate ajT> one cnienon for aboernufitT 

The frequenrv of errofs of ih second f>‘pe b 
dependent on the Dumber of ceO cnrrlap* that 
occur in the data Beld* ( e upon the tatv 
piryiamuon method) and b\ the eflicienev cf 
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iecs«l*ry tii«- Wbeie** « f«wp »J»ecTn»l 
i- rfW ’a dneocd dwte* taiiy^ e£ & 

ibe tcewwy erf tb- nttoa»»ed 
tk» *y»nB b RCMrtlly hicbcfl &»■ the Inefiriduml 
itoortt*! «& wtkh umaDy «JTTWin«l «fa 

re*uia <5b««ioed dorto* thk fan e HJ g M ic» 

dsT* ib« the na d or detectk^i «nd da^fickdoa 
^a oe tdu ra *hid\ hire be«i dnmlated fWe a 
hnprortipesit cww wher method* 
j»rY»ajJy wed The detection r»le fcr »boc«Tn*l 
cetk ■, H yet, too Vtw for wefol pnaoreshig 
fywm, hot cooiUcnbfe hupromncni W etpeoed 
»heD the aiBctiltia In d*i* praeotttlon biww 
■1 the } ■• >«>» < dntaluion tftttra tn ntnomd 
The tm^uLXML f of fihe nbomTMl ceO 
»hich hw tirini dx m*i or difficulty encounered 
in ^ ev tow cervkal enekr tyKoat, ha« beat 
agoiflantly r e d uced by the we of the vtriehfe 
thrdboU Mnhud (iihSeh »bi°iiai»* 

deoK cyttfrfjacnk rtjtata) end the frcoadcry 
■•i-Miftf ttnx pracedijra (xhkb riB nloi te tbie 
minority of overUpped or umchtof cocWi, ct ) 
It k IffiportKrt to c xnrfder nv cerrlcnl •tneer 
*n>lT<hpreicedtirt»d ai yncd tarwBiat pte Kj eeft- 
ro« tyikea b the oouext of the vmill •ynen 
rKut problno* CBJXd by dewe eytaplaca any 
b* diadiiUied by the we of ipedil nbtfy cai 
tyaa d Sterlog laefairiquei to lajp i t w e the 
Bue^/eyeepknic oo ca wt, oi ceD tHw^re- 
viUA >nd cfaop rr d o n ^)LOk.>.dutu war be wed to 
mhice be l o ri d ntci; ^ o tta U pped meia. It 
may be expected that the we ef MCb proeedore* b 
coffitrfnidon vbh Lup r wtd cnah^ 
uh m tboK dexTOted ebore will eoabfe wme 
tnrftd caghafTti,«l aid to the ccr>(cel oatei e cieu t- 
ruf praccto to be deteieped ui the fare*eeslrfe 
famre 


SUKUMlV 

A romputef ima^ mlyda v^xem he* beat 
wed to eiDQlaie cell daarfftcadoti meittod* (or 
uw in the omomaue pi fta ituln f of cerrfcoJ 
•wean The prtjcedvwn are ded go rd to ktcaie 
ttlh cncubanv ahaonaaflt Unfr mrin, »hOe ae 
the ome wne reduebye a* Ccr a* poarfUe ib* owm- 
her erf tahe *larf« QociaB alana* 

Tbe pafTT dewnbe* e r p e ilomta la «bkb 
phe<a|rapfa of cervical twear &ekh contaUiy 
manrtou* nfohawd ceOt ire wed to evabate 
prwedtMct far dje dnmton, mraajmiKtit sad 
d , t wJcatfan trf ceO taxVt \ d nutkm p-fw«-«tTi>T 
ha* Wtn dcNetoped wbeh ptei a Utore acettratr 
erf n u cle ar bomdarVa than thM 
t*uwd whh wher weitoodt pn-idoiaty uwd CaU 
onehvt cta a i Vau oe 1* carrM out b t» Ka^e*. 
fw alteenhto hard oe the area of de¬ 


lected refbea k u*ed to »ep«n»e anpHow object* 

from Ava a whfch are obi^owly no< abnormally 
UifC tvrwX, and lecondly ot^^cti d at k JW l a* 
oMyA-tniM an mb jcc te d to more accuTO "kc 
ondary** 030 which are de*%Ded to nparaa 
abnarmafiy lar|e n u cl ei fiuei caber lar^e detected 
ob{cca «sch a* cwerbpped oocicl, Icuktarytc 
dnmp* and (oUed cytepljtfn. Rwtda arc fHm 
w hhAi (bow that thew tocoodarr cl—Hwa tlon 
teanghrt cowldeiablc redacrian to the mmtbcr 
orf taka abocraal exfi alania. 
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Table II C#«/*r « •/ I nt / Sitim Prumnj ctfl nucW In cltTK pnrJmii) u t rna^V: ot^ 
CUtsfiftSmn (IcKfing to nrJcctHaci of the ot^cct b> »I1 \law 

•ccondET) lou) and to iht rtpecvd rtjcciko d 
nuclei oiibidng a defonnet) morphokcr 

DncLTBcrt 

Otrrail S\ikm Prt/armne 
The ortrall perfornuncr of the cixnptne ct3 
acah-TU lyitem u-itb the tea dau Bcldi b ra> 
mamed 5u TiJdIc r\ Thejc raclu ire olju i rri 
using the inooified \-»mbJe threshold irea df*c 
non method the area pntnar> cU>dficaii» »i?i- 
riihin, and al three secondart clMficun tret. 

The secontUry teni pronde a tnv afudaoi 
reduatOQ In the number of false poJmeabocnB} 
ceQ ifafBaU from the ncrmal unear fielcb 
the seeundary icsu, fahe potidvT WTnah ce caiwl 
ptedonunantly by o^TI^afJped nutlet (sx a^uls' 
and cy toplasmlc fragmenti skmI'X 
•econdary tens eiimmate all but ore of thee 
pontnx ilgnalj the ooc remaining bdn? ou^ 
by two overlapped iotenncdlate apsunoui cd 
Dudn which arc onenuted m ftjcb a Bit ^ 
the ot^ect paue* all three lecoodary twi TV 
other falk poiJme lignah are obtained 
iquanaata D nudei *uftotmded Ik denr o 
piano for wnich the detected are* bjun kNdc 
fieldi, became iJic maxlrnuni opticaj denwty of fw abnermal cefli 

otxlei In the maEgnant nnear 6cldJ b condderabh negam-e ngnali arise fnxn neo b3» 

higher than that lt\ the oonnal Sekb. cause* 1 ) the enooeousclasiificaocnofnBBgBio 

The numlxT of ol^ecu correctly ciajilfied by erf nude! ai Darroal iquaa»u* cell*, doe to 
the syitem, althouqb ad -ericly alTened Ia the *“ primary dasoScanoo procedure*, in^ 
ebameterifoe* of the ptetore data toed In the ^ jecoodary tesu as cfcjcriW 

e:fpcrimenu.. demonurate* that the area clasuTi- 
calion algorithm li su/Bdently accurate to vicld 
useful cy lologlc Infonoatlon on normal mrart 
such as the number of squamcni* cells and ma 
deuce of leukocytes 

Tabic HI shows the number of large detected 
objects which are rejected a ncm-nudear by each 
secondarv test. The are* test results arc somewhat 
mfenor to ibcae from the other two tests, but this 




Ota swrtbad 
V- Iw 

MiL ' 


•« 

M 


9 

9 




13 

10* 

61 

6 

1 


*p *1 

7 

» 

109 




lM.»q 

0 


17 

IB 



MtL 

1 

0 

3 

S 



U 

3 

0 

0 

0 




tJ 

I7t 

•w 

M 

jy 

17 




Tm] £07 



TAauc 111 

fife rnfj J Stt dAsnjtt 1 

» T lU 



Naobrr 

FtOnl 






Irrtcd 

tVrtn 


Am 

•a 

Cytoplasm 


0 

1 

1 

1 


I^cukocyic* 


0 

_ 

_ 

_ 


Sp. sq nudei 

3 

2 

0 

1 

1 

InL tq Doclri 

3 

** 

0 

0 

1 

Mai midei 


JO 

8 

6 

0 

IB 

Overlapped 


U 

0 

3 

5 

2 

nuc 








above Same erro o eou* dasidEcaoons of ibc 6™ 
tvpc are inevitable in any i v n e m based on 
parameter classiflcmtJoii, since It is mo** onEkely 
that aD cells m a imeau- which are clawffird ** 
abnormal b\ muiu-paxameter isual analrw 
tolate am one sin^ criterion for ahnornulw’ 
Tbe frequeno of error* of the secnod tn^ ^ 
dq^endeni on the number of cell ovTriap* th^ 
mjcnor to uw irom uw ouicr two lests. out tnt. ^ upon the 

may be due to a slight error hi tbe discnnunanon P»cparauoo method) and bi the effioencf « 
JevTl setung (The number of large objects a -ail 

able is fmnflicicnt to permit the reliable iw of a T l* 1\ 0 rrtll Rrmlis 

mathematical opiitmiadon technique for tbc'c rr k 

levels) 

The variable threshold detection algorithm 
gi\-cs more outline inTgularitles n tbe detected 
area fer aboocmal nuclei than does the siiupl 
threshold algorithm, because of the changes n 
threshold aerw* the nucleia which someumcN 
occur due to density vanailom in the onoplaim 
RiiTOundlng the nudeui These irregularitin 
■jmetitne* caw cmiocout rejecuon of a true 
aboonnal ceil nodem by the perimeter levi 
Other false oegatrvc abnormal cell clawficauon* 
are caused by the deteeisoo of two abnormal 
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Rtcavt deviioptowm lo o tj ^t om Icrtge *-»»lo- 
toon, ind tb^ ■ppflatkw to tmv oeU idrnd- 
( V-^nnn_ tL>T« ihkt ■Mdunc rcccgM- 

taoD of criW ctB be te a o jp tabrd wub ft bifh 
degree ct nmamey ftnd reEftWlny * The 
objeccr. methoeb remit Ia « Boil uuwricfti 
tlue ftjd) m hieffVwnd rtuo, far the w rr m 
iwH of ibe dugu oft u. decMoo u b ftpp^ ^ *0 
tadrtUxal cA 

CeOukr tnaertil from ibe hemuapofatk eye* 
esn Sm pm beee oKd to ten ouaba ef 
ftigontbsa far tfae •■emnit cC laace Kme, * 
ftfid 10 tm poruoro at oop- wp errbed fa ftnAm 
p r miim far cril fmogtaaoo It « tbepurpow el 
tha p«pcr xo Artmbe tbe ippUcfttm el iclf- 
b ftf t uaq cijmpti tcr p ra ^ifti it* 10 the recog ofal oo 

edh fracQ caee el •yTy ftj mftUe chi r tic 
Kcpborytic faukema 

A cs« «lih cdh dre^ir cihlladnft he ryptal 
Kpporftjicc of ceQi fatmd la thh (Q*e«« hkm 
rrbeted Thw «ai done to keeping wnb the Borni 
ef ihM ambodofavx Radr to eMibba fthicb cet) 
mta^ propemet chtcmiftaKc thetc ceQ« Crest 
ftwtnaJ lymphocvtci. the Ukrteoarii far reerm 
rree ^Mo n that on be expected fa to Idr*] cftir 
frexn dtJTeTrm B-ctural (aeamrei. ftwt the mri- 
ftoert fatmd ftnhm macerUl (real riocle padrni 
It Aoold funhrrraare r t n d r i tcfarmaifae about 
the reenMteoey at the chutfkft mo ftfaorhhiD 

hiefa m fw tMi Atai by ibe pr n ^ i 11 on • trsUiK; 
*rt ol trfh It' cpplyirv H to *B object tet, 1 
erfk from thf »»tBc padem, buj not infh»Ai.t fa 
the trxfrtkn *rt The nmrrlal ihoold »ho gK *a 
lodmfao ftbether noo-wpmhed prt>- 

graw can be gafafuOy rmpfayed fa tbe 
■RTit of the bosrttnrtnr tf ctH cuoulxtkiot u 
tmdhert 

U b ttodermaod that cfajlml dl^a>tfc tlfcbfam 

■reahraj bated cn the aweMurxrt cf mbftaatla) 
“ng 5 *e frrw the edl popuiaifan on a lOdr It 


rcia hi coodiokna pcfttV uptB the umber 
wnh btaxmal appcftimacc CoDchwn of 
tbJa type are amaht [root the evn-tupeevned 
)eaiofa« »ctW» of the proftam The a upe nfa e d 
Icftrofag iccDon u aused i tbe ecroifascy cf 
kfaniiSetikio cf Icalivfauftl ceils only 
VUtuiau An> ktrmon 
UTtcle bfaod »bs coOeeted la EGTA, us- 
isdUte^ V*' ftsd tltt bdEy cofti R- 

moved This asean am made, &vd m alcebcii 
f» IS BfaMta, wmbed m up wftzer and air 
dned The Fecpftjftuorr* stre then Haloed with 
bemBtoryhn iTiO’ Xlaytr Be tio ct 

A toul et 200 ICO each froca 

oomul human doow anl Cram a c**e cf an b^ao- 
mauc cfaooir bmpbocyoc leuLraU acre mra*- 
t*ed Mc awjtaauu wwe earned out 00 tbe 
Cyunan nsuiraupe wuh meaairiTH ipot itee 
ofOS X05 p* at SX) wn The ceO Ima^ were 
dhlded faio pau of tramisg wn of SO celh 
each to be tard in the nip ctvttod Irvnun^ lecifan 
cf tbe T1CAS kltoter Pf t ^iaiu to enabfah 
rliwtiV Ham al^cntbiii. and ICO ccQs (SO Creel 
*aeb caie) to be uwd as an object lei and so te 
cfawsfied by tbe luhprogTain Cl_\STF\ accord¬ 
ing to the abose-iacsiionrd ciast lj VaDon algo- 
rtthta One bun dl ed rardotnly wlrc ted rrfh 50 
from each tx* aere then entered as data fat 
she noD-*upec\ bed learraJH RCiioo of the ma*er 

Ml cell unaaet aete cleaned bv the T1C.\S 8 
pmurani prior to further proc em af 

Cab HifToam 

The let^csed me at chrooie fymphocytfa 
faukenia la S9 year oid male *bo h totaDv 
aay mp totnaric Tbe compicte blood coont dau 
•ee hrmt^Win 13 I gm bmmoent 10 Toir’^ 
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cratnipi (V C. CtaJctt, Ed.) New \orft, 
Acadmac Proa, lObB pp. 77-150. 
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FGAP-. GtWer F Baidu MX) F LA-C Georoe U Wied 
MX) FI AC John C, BEiiAiri MSc. and 
Peter H Bartel* PilD^ F IA C (hon) 

r-w- Tpap^Anr«..I>?»t*v-^lVWie Ujmfr^ if Anxm^ 

CiOttf Tuat*, BMf*?no Sjwadt, Amt^ Ftw /ixtifl* ^ 

n ctMa, D C orf 0#<«W &«« Cr*T 

C,»»fnh Tmcmi, XntM •! PmMfj *W 

OtOrtnu W O'****© I/wcmiJJ 

Ciie^C*, tlhmu V S A 


Rerro der^ispciitftU In objectn, Im^ ernhi- 

■ui, tai ttw4r eppSemu^ lo uimar <tQ Ukntir 
b*> ttwn thu trucbtae re CTff*)- 
QWi edh oiA be accocaplahed wbh bl^ 
**t»e «/ <Brm*raei «nd rtOibCary Tb* 
Uyui i. mahoAt rtenh le fiail muiwrtul 
<r«iv 6>:b b r%tio, tse tbe cflrrca 

aem (be deiaeton b h tRpin to «n 

inArU<«l«efi 

Cren \be Ivinaispcieik tr** 
(m h« prrrioa^ been oKd o toe t ute aber of 
liforuhns for ibe abewoent e^ Ima^r lonvc. * 
and to tex pertiow di nooeapervxrd lenmnt 
^e 'o iimui (br ctH rcco|Bltfao * I( ■ the p d r p e e cf 
(hw peper to ttenrtbe the oppUenkM of • «d/ 
Vxn^i^ oxnputfr prt y m i the leoornblon 
of crOt bntn cur of ctfoiptoamk ctmnle 
tya ^jUx y ifc kuketsU. 

A cue KRb ceQi d e *ri y e^htbtiiiv ibe tTpetni 
appeanoce of cefla (ouod id dw ■^f«i■—» «« 
■deoe d Tha waa (k»e In kerplof «ntb ibe Imnw 
ef tbk nctbodoiPsR etudr to canbbib >tb)cfa (tO 
tsxfe p ro p rn ta . daanau mae tbe^ ecBa ban 
DOnnal tymphocytea, tbe bkeithoodt (or c oei m 
mi^rmtno dm can be expected is as ideal dae 
from diffn nn lExturtl laeaMea, and llw *«rt' 
ance* (otiBd atihin maunal Emn xo^ patVot 
[I dvuld fanbenDOT feada tnConobfen about 
tbe condnency cf the rha^ljiTiaMi al^odtbm 
nhlcfa b CTta hhdy d ty the peg yam on n -«JrJ»^ 
*« of ecfli by tppfylo* tt to sa oii^ect art, 1 
reOa frnn the taxDc padem. btii not lactuded fai 
dx trao^ tel The mattrml dnuU xbo ^«caa 
hiificatien wfaetber ooD-tuperTtaed kamb* pto- 
pama can be pirVuDy enploted in tbe MCb- 
of tbe btxnofcnetty of ceQ wnuLatkxa b 
bed here. 

It fanade moo d that efinical Hia^pw^rV-l i f e 

treaitra^ txaedondx aanain-m 

iMipie fnxB the cell popolatkti eai dxle It 


trail D cnwludODa irrady upon tbe mxtnber ti 
odk with abttxinal appeatascc. Condudnn of 
tbh type ur aou^bt Cram tbe taxunpetrUed 
U»rnin( amtan et tbe progr ai n The wprrvbed 
ieandns «ceiioe ■ ab^ l tbe cemusy of 
Uau6cndoe of indirWonl crib only 
VIatoiau An btmoM 

IVbdk bidod »u coOecud tn EDTA, Im- 
oedUte+y ipw down, and tbe buffy coat re- 
tgoved Tbff) trnean %ete miaje, Seed ia akohol 
far I) nfarein, *>j3bed in up h irr and air 
dried Tbe (TrepeniuaM wtre then itainrd * ib 
betaanmfln itftw hlayer fcennm. 

A total cf VX> lyniphocvtea, iOO earb from a 
nxmal buman donor and trorn a ca« of aa yujp w- 
madr diro ci c Vymplncydc knVemla wer e meai- 
nred Meax U t u xB U ¥ 1 ^ earned out 00 tbe 
Cytoacan tokroaenpe, with ipcwnoc ^xxitxe 
rfOSxOSp* 570 nm The cell Ima^ mere 
d i riia i imx> pair of uaudne tett of 50 itQ* 
ueb to be uaed In the xiperviaed levnicig lectioQ 
ti the TICAS Xftner Pto^raca to eaob&rii 
rlaxffltanon alfodxbm, and 100 ctfii (50 troa 
each c*jc) to be med aa an objm act, and t be 
daaffled by tbe anbprafram (XASiA kcottI- 
tof to the aiwte-axrakwd daidficauoti algo- 
rbitoi. Ooc fnjsdrcd randocofy x ke t ed ceCi, 50 
Inaa each c*»c, xere then etwered ai die Imo 
tbe noo-aupestbed leawn^ acctkai of the 
peeijrtra 

AD cell un^ »ere deaixd by tbe TICAS 8 
pansram prfar i funber pnieadrg 

Gttt HnroaLU* 

The to lee ted cue of duonk imiphexytfc 
ktAenia h B year ofd male *bo h totally 
B»iTQpto*naiic- The cotnpletc biood cotmt date 
are benvrlobm 13 I benuiocrU 40 


W 


Ie^a^ Obeikncben, Genaany 



H8 


JAREOU'SJO, ST AL 


t'LlS.V 


^ fuic blood cclti, 26 000 The dilTcreniiaJ count 
yielded baneb 2 icgroeiited leukoqiej 24 
})-raphocj-tc* 72 cojlnophflj 1 monocyicj 1 
The bone marrow morpholopy report iridlcatcd 
»n cari> cfironre I>'mphoc>'tfa: leukemia. No pal 
pablc lymph rwde entarprinent* were preaeOL The 
normal caic wm « 26 >Tar old male with no known 
Ulnem The whjtc blood ctU count Vb-ai 11 100 

JlaiULn 

pLTbe cell* from asymptomatic chrarric lympho¬ 
cytic leukemia (ACLL) appeared Ndsualh to be 
smaller mod to hat'c a coarser chromaon pattern 
in the nucleus than the ceUs from a oormal 
lymphocytic population (LNRM) Rgxirei I and 
2 show cxampl^ 

This is dearly reflected In the histogram o4 
partial cninctioQ x'ahx* found In the two cell 
Utopia (pg. 3) and In the > alua observed for a 
nuniber of cell Image propmla as shown in 
Table I vridi thdr re sp e t uve variaoce* and 
cocfficienis of vanadoo (C\’) The supervised 
learning leetlon ev'aluated a total of 5? tfiHeiTni 
image p rt j p c ftka These Induded 18 valoa for 
rela^-c freqoeocy of occurrence of gray values 
(histogram data) six valoei aancing global 



data as given In Tabic I 22 valaa oqDfOMHj 
transition prohabilido between diffcrem fttr 
value ranges, and 11 valors espresring the cdb 
ealncdon profile. For this latter n ^ nn f the oJ 
Images were converted to polar coonfiaatti ad 
gray values averaged a* a fimaioo of ceil radna 
The cells from the training sets were claaifiedS) 
^KTwn in the clasaficadon insi r tr applying to 
LINCOMB 3 , the ctxopodtc fixul dts ctu nlaacs' 
formed by the program 

LKRkl \CLL 

LKTLM 30 - 

ACLL 1 W 

with an average likelihood for the ralne (f 
LLNCOVfB 5 

\CLL LNllM 

LR aOSXlO'MSCXtO'l 

LINCOMB 5 

The high values found for the average cla«fica- 
don nkdBwJod e xp r es s es the great ctitalntj’ wi* 
which the pregiam, m this n-plcal case, tKCgaiic* 
a cell as being not nonxuiL It approaches d* very 
high CkeEhoods vriih wtuch human ob«ver» 
utraaiy weO knenra visual pa nm u. 

Tbe program was cy o a ted b a subpropai# 
sequence which fim irlects a number of anetr- 
related image properdei, and fcrms a baeaf 
coeobutatioc of them for each reducing mtawrinc- 
The resulting linear combuianons fro® the 
cEHcrent subroutines arc then subjected to the 
same procedure, and a final, compeahe descripar 
(LINCONtB 5 ) b ftrmed. on the basis of wtt* 
tbe above glv-eo Gkellhood ratios were coinpwi- 
Tbe linear combuiatlocs LINCOMB 5 of ib« 
seleeied descriptors tend to be ncrmaliy dumb- 
otrd The training set cf ceils from the AQL 
and LNRM cases, respectively ihcmcd {fiftrftw- 
budoo and (tanidard derlatioDi as foDowi 

^ s 

\CLL -0 t2J3 0 03741 

LNR.\f +0 OOne 0 01414 

« 

« 1 


a 


b 


Fw. 2 
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Altrdt- 1^ 19?J ctntPVTii Ricoo mc« o? i,Y>inioc\"nc UEumoA aixi 


TV< cwra^jODdiiag i JWiI b iuV xM we thown In 
F«ure 4 

Tbe prnfmn pbccd tbc deei^ai boundwy u 
ibe potm LINCOMB 3-0 OSa Thii lc*ds u> ihc 
(oDmtx^ exprard dwrifictooci eiroo 

ACLL 

LWWl 03 W 0 M 

\CLL 0 64 90 36 

It rrrrm be uoderKood ihjct boih (SstrftutiMM 
u p tL « ejA b® one c»* ndi, »fKl ihefeisre, no 





crrntCTOH »LUf [a w] 
Tb 3 


comtIi^oo m be drwi^ as vo tbe dktHlMitloc of 
USCOSklB 5 hi ■ population ef crik drawn Eroen 
tOMffi ififfmtn patirna AUbouflh a rpantioo of 
the two dl mflju pofw h wQl to be cepected, tbe 
error r«rt wQl br ci me h%ber and the aroa^e 
M^hh rtod Eor cljwlflntlnn a* ACLL, or UfRbt 
wdldrcreaw 

The EoJlowtnK docrlpun entered bio the Tbcar 
caaUoaibo LlfsCOMB 3 Tbe program relectcd 
htm t)w hWogram data the relative ticq u eocy of 
occurretwc tf valoro b tbe boerral Erotn I 00 to 
1 09 reladve taoinctlon nnlti (HIST 11) and Crorn 
0 70 to 0 79 (HIST 8) »uh tbe fanner cairjfbg 
prater irlath wrigbt The b b tog ram data aknc 
rcaulicd b tbe laanBcBtfaQ cuirst 

LNIUI ACLL 

UOLM ¥> 1 

aCLL 0 30 

wuh an a\rTayc U hc hhood ratio of 

NCLL LNRVI 

LR LIHCOMB I 4 6 X 10" I 7 6 X 10* I 

The lufanaHine awcauig trarsUloB pcnbabflitWa 
y t-jUfd nro traoddoea wnb good dtacrvml&atocy 
poafr These art trajivtlarB froa the exlinetloo 
raSs rwfe of 0 23 to 0 49 imo the cune r ange 
(R03A 2, 2) and beine ta the ranfca 0 73 to 099 
saj I 00 to 114 CRCAV 4 5] Tbe avoase Liab- 
hoods resnltbg from famr eombt&aUoa 
IJNCO^TB 3 of these r*n lotapi pr iy e tLl es wen 

ACLL Ufmkl 

LR I M X W“ I 1 45 X lO* I 

UKCOAIB i 

The etonnkat value peoAle a* fooetkn of cell 
rwSti* (rAVO) esaentlalh m eaaau cell 4»^. 
rouDtbns and ■•trip, onfaaaioc It was found 
that KgotSeant iMeTeoecs between tbe 
cell apr^lrs coked far the val mat dktamttfS 
aod 7 mcananng iftot diaoxtcn renamed from tlu 
erll (Ttter both carryir^ aboot equal weights. 



R huve crd wv 
1 warmerd onlacim 
A (■■%<.<J crnotuwi 
RrUurr am of cyso- 

pl«« B U 

Rrhuve *m of an 
rlrw I e- 
NAl ratio 


0 8Z 


31 4 


9 49 
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nhuc blood ctUi, 26 000 The dHTerenti*! count 
j’iclded bandi 2 l egr a ented Ieuloc>'tes 24 
Ijinphocjicj 72 eodnophUi 1 mooocyte* I 
T?>c bone marrow morpholoR^ report Indtcated 
an earJ) chronic lymphocjiic leukemia. Jso pal 
pable lyntph node cnloi^enienn were pi cJ c u L The 
Rormal ok wu a 26 j-car old mile nlih no known 
UlncxL The white blood cell count was II 100 

Rejulu 

P, The cell* from ajjmptottuuc chronic lympho- 
CNiic leukemia (ACLL) appea r ed admail) lo be 
smaller and to hav'e a coarser chromatin piuem 
in the nudeiu than the celli from a normal 
lymphocytic population (LfsRhl) Figures I and 
2 show cxorapla 

Thi* is clearly reflected m the hutogmrn of 
partial extinction v’aluea fourtd In the two cell 
sornpia (Fig 3) and In the observed for a 

n irmhe r of ccD image p r o per ti es, os shown In 
Tabic I with their resp^\'C variances and 
coefficlenn of variation (CV) The sapcrvwd 
learning section evaluated * total of 5? ddlefcnt 
Image propcnla These Included 18 values for 
relatire frequency of occurrence of gray values 
(hinccnim dau) li* vilua messing global 



Fk> 


dau os gl>‘en b Table I 22 raltie ecprmig 
nanfltkm probabilities betviTcn (fiffocDt jny 
value ranges, and 11 NoJoei upruong the rdk 
t-rrirv-twi profile. For thb latter dicjsjt the cd 
images were comerted to polar co jcl ii uw cd 
gray vulites averaged os a fimctfcn cf cell ra& i 
TTic crUs from the training sets were dndfVM u 
^bown b the doulBcarion matin apjdyim o 
LINCOMB 5, the composite final cfissiaiiiBitr 
formed by the program 

L.VRM 'CLL 

LNRNI » - 

ACLL I 

with on average Ukellbood fer the rikr cf 
LINCOMB 3 

VOX 

LR 9COXIO*I3B2X"^* 

LINCOMB 5 


The h^ \-aJu(3 found for the oreragt 

tsoQ likelihood ex p rtSKJ the great certain ty 
whicb the pregrom, b thb typkal case. iT«g«« 
acthasbHogoot narmoL It apprasefaes ^ 
high Btflihoods with wfucb human oh»errB» 
IdeoQ^ well known visual pottesm _ 
The program was opemted b a mbpmgria 
•eqooce which first rejects a number ef 
reUted image propenks, and fcems 

combination cf them for each redndog jubnai» 

The resulting linear corobmatioos bm *e 
different subroutbes are then suljcct ed ^ 
tame procedure, and a final, composite 
(LINCOMB 5) ts formed, on the bad s of 
the abrnr rhfn Uhtiihood ratJos were 

The linear cambinaiiom LINCOMB 5 ^ 
•elected dea^ipton tend to be normoUr 

uted The uabbg set of celb from thcA^ 
and LNRhl cases, respectively ibovrcd emc^ 
button meani and itandard deiTOdOci OJ foDowi 


^ » 

\CLL -O I*JJ 0 05741 

LNRM -K)00T6 0 0MI4 




«» 


m 

# > 


a 


b 
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Ttc CCTTOpoodiBf (fluritwriwi *« ilwwn b 
Figure 4 

TV prt^Twn piKacd iV dccUoo booDdirY “ 
tVpJmLINCOMBS - 0a» Thiile*dit the 
(bOoumg rrfir^ i r A cba^flccdoa nron 

LNTUl 'CU- 

LM«At 9^7i 0 a 

acll 0 m ca * 

Ii mam be unkm ood iVt both rfbnbaikwn 
mjie» =a i bm ooc c**e each, and tfaertiae, bo 


* 




OJ 10 10 

txmeCTlOH «U.LI£ IA.U] 

Fn 3 


coDciiatoo <-n be draw »» to the dblrlbtukn oi 
LINCOMBSb population (rf ceD* drawn from 
ouny difft tr ct piiirM Alibtngh *p*r»tloD of 
tbe two dbtrCbutiam k idii Co be er^Kcted, the 
cmr rate* wQl beeomc WgbeT and the a\cr*ge 
liLeBhood for cb^bouion ai ACLl*> or LNRhl 
wtS tkui.—e . 

Tbe Ubwbg drampteo entard bto the Iiiie*r 
coatbiaBdon L INCOMB S Tbe paxifeatit elected 
from the Lat og ram data the relative frrtpjency ot 
tjceui T t n ee of valuci b the Imoral from I 00 to 
109 rrUdv adoction uolti (111^ 11) and rrom 
a70toa79 (HJ5T B) v.-iih the faraJer carry!of 
greater rclad rselgbt Tbe hliTOfr»m data akan 
rcaoJied In the cUaifiextian matrti 

LNWl ACLL 

LNRJiI I 

ACLL 0 30 

with an average LkeOhood rado d 

ACLL LNRM 

L» UNCOilB I ■16>^W"J 76X10*1 

The lufarautlne nemeig cramUm probaKSoo 
yielded ta traraiclnre with good dbaiialnatcxy 
pcMter Ths are imtddeo* from the enlnctioa 
abe of 0 25 to 0 49 Into iV mne r an ge 
(R04N 2, 2) and be caeca the ranges 0 75 to (XM 
and I OD I 24 CROIV 4, 5) Tbe avtn^ HVIi- 
booda reauldng fron linear comUnatloc 
LINCOhfB 9 of ibcse ta unage propenia wee 

ACXL LNUM 

LR 1 5V X 10“ 1 1 45 X 10 1 

LINCOifB 3 

The nilnctaoe vabe prc£ie ai frjnctioaofc^ 
racBua (PAVO) cwciuiaDy naua a ui e* cell aw, 
rcundoew and a viu^t extinction. It wa» found 
that dgnifreant tfiffer r m rm bc t a tcu the examined 
ccQ Mjspla edaed for the raiucs at dbumc^S 
and 7 taeaturing ipot dianaeim i e mu red from the 
ceQ center both carrying about equal weights 


T\BLE I 




Mli 



i.\av 
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C\ % 

X 


cv % 

R UUT» cell area 
lo*fjT»eed noaCtKia 

A ersged eitmcOoo 

R U re area of cyso. 

pUwn in r- 
Relatrve re of an 
ciew e- 

N/C ratio 

iy» 3 

07 19 

0 612 

M 6 

U 4 

!.») 

33 33 

5 30 

0 061 

7 43 

7 94 

0 63 

13 t 

3 4 

to 5 

30 4 

11 8 

31 4 

ZK 3 

114 a 

0 >31 
♦0 1 

39 9 

1 49 

44 3 

6 04 

0 QM 

9 M 

9 49 

0 69 

13 2 

3J 

13 9 
ai 0 

15 0 

43 4 
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Vkhite blood edit, 26 000 The dHTcrcntUl cenrat 
> Iddcd bandi 2 »ej:mented Imkoc^lct 24 
l>TDpboc>Tej 72 eoofwphlli 1 morweyte* I 
The bone marrow morphology report lodlcaied 
an eaih chronic lymph^iic leukemia- No pal¬ 
pable lymph r>odc enlargemernt were pr et enL The 
normal cate wat a 26 year old male woh no known 
UIdch. The Nrhite blood cell count wai )l 100 

Rejult* 

I^The edit Crum asymiptomatlc chronic lyropho- 
cyric leukemia (ACLL) aptpeared vituaDy to be 
tmallcf and to have a coaraer chromatm paitern 
in the nucleus than the edit from a oonnal 
Ivmphocytic population (LNRhl) FT guf c * 1 and 
2 ritow exampl ei . 

Tbit It dearly reflected in the htaogram at 
partial extinedon >’alue» foiind in the two cell 
sample* (Fig 3) and In the value* ob»erved for a 
number of cell image propente*, as *ho^rn In 
Table I with their rmpeciKT variance* and 
coeffidenu of I’arianon (C.V) The nipervbed 
learning section evaluated a total of 37 dUTerent 
image prop en lei These Loduded 18 vaioe* for 
rdaiivc frequatcy of occ ur rence of gray t-alue* 
(hktogram data) nx vahtei a»e«aing global 



>n I 


data at givco in Table I, J2 ralna aptan 
trandtion prohabiliua bet^ent (ffleroH pB 
x-alue range*, 11 value* npi ring dx 
eztinctloo prohlc. For thb Utter nraarc Ac d 
imago were c o ov erted to polar a mtimn ad 
gray rahic* averaged a* a fancrian of ctD raia 

The cdU from the training sea werea 

^hoHD in the dairfficaQon matm srtJjlg ® 
LINCONIB 5, the compodte final d hrimliu g 
formed by the program 

LNiai AOL 

LNRM 30 

ACLL 1 ® 

with an average BkcEhood kr the 
LINCO\IB5 

yrr.i. lnwi 

LR 9 03 X 10^ 1 X W* I 

UNCOMB 3 


The high IbuDd fia-Ita 

non likcUbood ctpraia the g"* cat im 
whjoh Uio piopram, bi ibli l**- 
• odluWosDMDiim^ Itipproottg iM”! 
hlsh lOcdBioodi wiih wtini 1>™“» 

■deotiri kJxwn vtsujJ p»nm». __ 

The pnjfiMi ™ opeialnl In • 

vrbich firs sdecia a numbtf ^ ^ 
related Image propertiei, afld forns * 
cwDbmaPCPd them tor each 

The ranJdns Iloear S 

tEffereni subroutme* are then 
some ^xocrdure, and a final, composte d«n^ 
(LINCOMB 5) is torcDcd. on the bas*or^ 
the abov-c given IUdlhood ratio* were «nip^ 
The linear comhinatwn* LINCOMB . 

sdccted deacriptta* tend tn be norma^ . 
uted. The training set of ceU* tom 
and LNRM ca*ei, rrapecthdy showed 
buooQ mean* and itacdand deviatton* a* wW*’ 


^ • 

\GLL -0 IZU 0 03WI 

LNRAr +0 009tp 0 OMU 
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Tbe good i gic gD c nt vtUh tbo dua otKAlnod 
&Tsn the otjcct m »ppfici a* >^011 to macBt, od 
rtdaaces tottod tor ibc lodtrUoal, rr»hr»trrt 
image propertla EeceUeirt cocdaeocy of ibe pn>- 
crdire wu (aood 

No^ Sen* tmxi Lkajl rvj SftCTxrt 
One btadred ceQ Image* were ■obrnbied to 
oop->j p rrri*fd Vamlnf progmn to test the feui- 
tdEt> aTdrtartkD of KjbiMcottdtilog of 50 normal 
tod 30 teuiemk crQs each N momade {raturc 
Kiretm profram was applmd It was obnout that 
akrad^ nme cf the gtobal descripton, as shown I 
TaUe I uoold cleariy Hpame the normal Cmm 
(he let^cmic ccQ*. For thii rrason, only tmnral 
caemtiTe* wtJeh reflected the piupen y of 

the gray aloe et ^ erphte wqe aetected 
By Dcrmahiing the viltr ctertbutwra In each 
cefl image to treaty the potemial of the oon- 
npsMW leanfcig pro gram could ibm be cvmlu- 
ated mriepeadem ef Image tii ea * uf a depcmfing 
Krtofly 00 total stain upcaie, or cell d* Ea>- 
ploycil were data from the hlKogram KibeoadM 
and the traarfriori probahfhty m eatur c between 
ta« a aMe ct atre Etoe <caa rakKS, normahxed for 
(he enore iraiaiiioa probabjry nuuna 
The ooMugjo-naed learraog pe e gra uB applied 
here h a* been briefly deaatbed eariia It flni 

bo* fnupi cf nelgLbon and eomputs tool 


deitMtlea for eneh such group These dradiVt enter 
into an aaoclatioo value computed lor paha of 
crih &Sb arc then giuuped in an aggkaneramc, 
fafnary aLtjtmae ht ordc of tkuuadng asaoriatioo 
Tbe rrmUlng anoctadoD ordo' represents tree 
graph The p s og r am has prtmdons to enkree 
(onnitkai of an open graph 
Tbe asmaiion gf^^ph b rfwwn In rigurc S it 
aerveai tr^rc timllariacsbetwrenmdl mbsipupa 
of ctQ* and t permit comparbon with ib^ rc 
corded phruiWTTXT Tigraphs 

A tfiflrtrm ir p i t s enta tioo cf the eating mttfw-lt 
dom brtnecn crib In the entire set b gben In 
Figure 6 Each vertical bne in thb graph represents 
cidl Tbe height cf each One (i^ueua the degree 
of asaxiadop »Uh other ceUs A cell which, fcir 
example would ha only line of mutlimim 
hdghi wnuld ppear cry late In the grouping 
Kqueocr ha Ing low aamcsatiaD. A cell repre 
acDted bv Bne cf grcai bright b grooped early In 
tbe seq ueuLC , being highly anoclaied with Its 
oclghbcn 

1 bis graph dawn rather dearly the eautenc e of 
twn targe mbaets cf ctfls, of winch Uw left one 
appears dgbtly less botnog w ous. It cooutoa the 
leoketcix cclb Tbe right mode b formed ^ tbe 
noraadealb Seva mnnal ctOs appev In iheflm 
mode aod two leokrmle ctib hi ttc Kconl 
which odgbt am to csdmaie the dtavrwadc 
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The ivcra^e cla^catlon likelihood turned out to 
be high again. M 

\CIX LNRM 

LR 4 5t> X I0« 1 J -18 X I0« I 

UNCOMB 4 

Otjttl Sd D*U V ^ 

The d«ij»on »equeDcr and ihraholdi as derived 
£rtm the traudog *« data uerc next applied to 
100 edit. 30 from each nunple inl ich had uoi 
been nduded In the tralnin? aru, to lc« the coo- 


•btrQc> of the clatdficadoa alponihm The co«n- 
ponte dberiminator LINCOMB 3 retulted In a 
davifleatioQ matrix 

LNRM v rn 

LNRit 49 I 

\cu. - v> 

and the a 'cnge clamflcanon iikdlhoodt 

\CLL LNIUI 

LR 2(MXI0l'>O1xitril 

UNCOMB 5 
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accitfac> of the non-jijpen-i*ed leanoing roatlne. It 
»i>ouJd be pointed out again, though, that only 
the aeiccterf *mafl mtaet of normalhed image 
pftipcrtW had been med for dbciimloailoQ here. 

Duciiocrf 

The *upcr\-l*rd learning »ectkm of the Master 
Prograni resulted in very lugt IQcellhoods Ibr the 
recognition of cells as eitbcr normal, or leokeouc. 
This confirms that the lotninU features of these 
typical ccD images arc \scll defined, and the con- 
climoo is reflected by the coefficienu ofrariauon, 
as fisted tar the globaJ dau in Table I It should 
be noted that these coeffidents of variation are not 
noticeably greater In the set of leukemic cdh. 
which Is tmuTual for cells from malignant materlaL 
The extinction imloe histogram for the leukemic 
cells di^ilays the typical shift to higher values 
frequently found in such cnatenaL As a whole, 
these leukemic cells constitirtcd \-cry good patterns 
for m ach i ne tecognltloti. Testing for ctunisteocy of 
the algonthm on an object set resulted In a low 
eiTor rate This Indicates that the obsmaoons cm 
50 edit each did not lead (o a datrificadon ah 
gorithm too ckw)y tailored to the ^tedfks of the 
training sec. It ii not erpected that a oai^sarabfy 
low rate of nttsdaisificadoBS can be maintained 
when data from the dlfi’rreot patlenu are pooled 
and when data from diHerrat nauiii^ batches are 
com p ared. There is cause t<x opdmhtm though that 
with some pre p n x essuy acceptably low error 
rates can be mointaloed es-eo under those circum- 
itances. 

Geocrafiy vaCd dasdficatlaa fikdihoodf for 
normal cellt and blood samples from patlenu with 
aaympumailc lyraphocytlc leukemia have u> be 
estimated from a substantial number of samples 
from many different cases. Such data are presently 
being collected and a data bank* ” for leukemic 
ceils has be en initiated to bare all Information 
readily aN-ailable for statistical e%aIuauon and 
upda^ 

The ocp-«t/pen h cd learning technique is dearly 
capuUe cf detecting the occurrence of a subset of 
cells with different propenfes, whh an acceptably 
low error rate. The pardeular subprogram em- 
j^Td here fa one of the tnorc powerful methods 
for the detection ofsuchsubreti, but t Is computa¬ 
tionally cxperaiNt 

The resulfs confirm eariicT smdJes which sbtwcd 
the laefulnew of a transition probabdity rocasurc 
{or the recognition of leukeouc cdfa* The dfa- 
OTBiMlm* cell fai»ec propcnia could rrlao rfy 
CMily te omoed by a imall hy brid dcol cc ai 
ached rfiirctly Co cho •eaimlng rotooacipc and, 
ftr an citaWahrd daJScatioo algcadhm, alnxm 
iminedlace da«ificadon dccblou coold be nb- 
loincd at moderate co« 


The apphauoo of a axnpmr 

program of TICAS is demonstrated oo ccSs frtai 
asymptoroanc chronic lymphocytic j - nV eTi Jj n 
show which cell image properties ffa« Tim intw» 
these cdli from oonnal lymphocytes, and to Ac* 
the rananca found within toatcrial fiocn infi- 
vidual paricnti. 
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lu vtd »hh tbc Bine MfadnB procedure end 
tnei««ia( c>jijlprDcirt (Uit wWi rwcinrty h\or 
abie BaicrUl) aa met twofold lo c r cBc of ihe 
nmunrif value for ccUi with tempload DNA 
rr»%tiTit 0 conpated vilib wub wta- 

om corf&aerit between nucW of 1£ and 2 jm 
erm, reipeemtV Doe to paucity rfnuddwhh an 
eiact tftiapioid Fculgen-nSA coa tew la the 
tuidecr pcymltnoo In pletn or pcrl tTxrwn . 
kccond OioBlin curve for Ibb ploidy du* could 
not be belted Tbetefaro tcirapkAd dcK w ih 
mean aC <-L*uly two uma the mo at the dlpkadi 
cnemr octed, m which ibe fame ipread in 
■jbia-tr> omti war n 4 i pun;d to emt ai bad been 
found in tbe dipkitd nuclei On an entpirkat badi, 
tw amci ibe calctilated naodatd deviatlaa at the 
raloa in ihe 21. frtrtip WBi uken ai mcaaure (or 
tm i^arad on dinllar ban* an 8k daa w 
create Tbete yl»«^f»-»nrww Kre ba{h}y a rtaoar y 
and do not fl any nadtocal tecKinque, nor do 
dry pmead to coertatn ali but only part ot ihc 
Budei m the dtffetem Fetitifwv-IINA dajK* cno* 
cetoe d Maren\et nuber a aiiw kinha (ope 
oaU> mder liujju} at tbe prenjcnpuve 4V a^ 6k 


group are Important I view of our dIa*ncNiic 
•yttem It proved only woritabie cocthod for 
•ahdfvldinf the population I to rlaMct, which do 
nor overlap If ibe rocan of the uipptwrd tUpWd 
group wav faund to be m and the standard dies la 
tloQ p, the daates were tbrn cakolated at (oltowi 
) i-i—« 3k (mainly diploid ixlei holaied at 
trparatc poup Erooi ibe curve) frtan m — 2p 
to m + 2p 

b) cUtt 4V (cDodtUng of Wife pan ef the 
ttucid wld teuaplo«l FeoljeTt-lJ'JA value) frmn 
2i» — 2p lo 2m + 2p 

c) clan Bk (candying of eupiotd or aneuploid 
nudel of higher ploidy not Dcctsarlly iroe 
oaopUdr) from +ni — 2p to +m + 2p 

d) clavw* 3k and Gk huri me d iate valoes be 
tweoi 2k. and 4k and 4k and 8k, rr i p cc t l v tly 

Vlrawremenu were made ni ench t urai on 
about 50 hympfiocytei nd 25 i 100 non-lnflam- 
matory cefl (mootbehal ceDv and po^ble tumor 
celb) I cnch cf ibeve two froopt the eellt were 
meafUTTd at random, u ibey came m icw under 
the mkremep e Only undoubtedly dofle and urw 
damaged cnc^ei were rreluaied 



l r o en Na li (■«» <b> to backwanl Uihwe) Frequacy dmrtbutJOft Urpram ef Fcul|en- 
DN \ rradina. pn aactera (in obhrary engt* - A U k UtwdvW ofli o the n»d BTOpk mean of tepa 
lairt dipkad alon 734 ± 71 A U (betweea <krt(d ertaalkaei) UnitiDfda«3k 575-900 A U Bnaa 
rfri»«4k ISCn-lbU \ U Omfwn only je- of the .wfarial ceOt m d—4k cr i^her betae fW 
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Tumor Diagnosis in Pleural and Asadc Effusions Based 
on DNA Cytophotometry 

S C Freni MX) * J Jajies MJDf and F J A Prop, JilDJ 

Dffmlm/Mi #/ Ld^dm Umrrsstj •/ dmiUrJdm^ imstaJm i/«W 


If b wdJ mablohcd that the nudn of ma%iufli 
tumor cdb generally them <m locreftted Fcu^aj~ 
nNA content, u compared with nocld of noo' 
nia%rt*nt ceflt in the tame tiMuC'^ “ excepuma 
•cem to be vcr> nre « »• Thn andinp corre^Krocb 
vAth an \ncrcajc In chrorootomil mim'bCTt, which 
haj been ob*ervcd In mil^nani tumori.* ” For 
future diagiymic u«“ Feulgen cyiophotontetr) 
»e«m to hold more prombe than chroaKnoate 
ctWDting and i>'ping at a larger number of ouclei 
can be analya^ Modem d^tlopmenn in scan' 
nln*: pbotom(nr> enable a quid, dctcrimruukm of 
the Feulgen-DN \ conioM of a oudeui \\c have 
been unable to Sod any Informailoo concerning 
the DMA cooieru cf celb obtained from beiugu 
ormahgnajitpleiiralorpentotKalfluid whkhcan 

be measured quite eadly ai h tooc e nii a futpeo- 
lion of free ctlk Only Atkin <t «/ dcjoibed liie 
modal DNA 'alue of cdb in a angle fpeomen of 
malignant aadtk fluid but they dU oot tpedfy 
\'*hieJ for iodhddual cdb. 

ScNBC werkm, aHirc of the poadble diagnostic 
\‘alue of increavd D\A coorenu. examined the 
Feulgen DNA content* or total nucleic aad 
cootcni * In the nucM of cervical tmcari These 
workers hatT compared their findings with the 
c^'tologic or hfatoloRK diagnoris In each cate and 
conducied that the fWA content may be a usefuJ 
diagootiK entenon for maligiianc^ 

In ihit paper the resulti of a otc^hotoroetrK' 
invciogauon It reported, coixrcnunR the potnbilln 
of utdtzing FeuIgen'DNA aJucs far dmgntmlc 
purpose in tpedmem of human pleural and ascitic 
fluidi It should be pouitcd out that thu Inv'cstiqa 
tloo wai not meant a» rooec than a tentative In- 
•cttfRaQon into the podble dutgoosik -alue of 
Feulgen c^tophototnetrv with this utateriaJ etpe- 
caHy w-ith regard to the group of tutpect and 
fabe'fregarhT casei, which u rcmarkabl> large ” 


Pirami addrr* raihoiogbcb Laboratorimn. St. 
lj*:Makknibuit.JanTcBroprtrMtl64 Vuwerdam, 

Hoftand 

t Hcrtolc^ical Laborsrtorr Uoi •enity of Aamer 
dJtn 1 Cawtandi HujT^strMt WimUm. 

t Departromi of PailWocy Wabdmfavi Gafthuh, 
Unherrity of Amcrrdara, \e iidrawCrsst W 
Amsterdam. 


Matzwal axd Methoci 
A tmal of 77 tpeeunens of pJeiifal and 10 of 
a«duc fluidi was examined, obctlned chiefly £m 
the Depaftme n t of Chen; Diteaies in the ii'B- 
helmhui Gasthuit, ITtuvcisity of Anatetdifli 
Routine cytologic ctaminaikin wai perionird 
indcpendeaii> of the c^-topbotametTK rtserrh 
profw The Papanicolaou-nalDed slide* wrre 
examined by the chief-c^'totechjuciaa and the ir*i 
of the c>'topail>ologic labonuory 
A tmail heparinatd pordoo of the tpedmen 
(23-50 ml) wjo separated lor cytophotorocme 
Im-rsii^tioQ and examined within 3 bouorfeti- 
tectlon of the fluid AAer ceomfi^ooo 
rpm Hwars were fnto the 

irfuch were fixed in 4*” Hbrfoaldettvde with 
sucroia, stained with a >eulteiwecbniqne i* 
quanotam-e purposes at desoibed ebewbetr’aid 
moonted in Eukin. Meaiureaiemi wm nudeeoa 

shgtitly modified scoanirig ard integrarieg eyv- 
phtnomeicr according to Dceley (Barr ft Strotd, 
Glasgow) wrlih a digital voltmeter at M nni u*ec 
a 43 X od immersion objective 

Each nucleus \ as meas ur ed three lima the 
sura of ihoc readings was taken as the result t-D* 
dcT these corxlJticni, epithelial cclh in smears fra® 
oral onjcosa and rocaothelial ryltt from frahh oh- 
utined QDo-malJgnant ttugicaJ ipcdmem wne 
found to havr a Feulgai'DNA content of atom 
TOO to 000 Arb trarv Liuu (A V) while Ivtnpbo- 
evtes in the pcriphemi blood had a value of about 
300At 

In each lampJe the \ allies tneatured w oe plortfd 
as a frequencV'dmnUniDn hbtogram wiih tnwo 
of 25 N L of Fetilgen-DNA The mean from tbc 
dlplcad nucid was calculated Krv bolating that pan 
of the histogram which approached a Gauisian 
dmnbution and bad a Fculgetr-DNA aloe in the 
expcctftl range of 600-000 A L all peripheral 
valisea were eaduded (Fig I) The reason for 
ihb somewhat onraocdinar. procedure fw ob- 
tauunf a dpkifd standard b that the standard 
cannot be taleo but from the sample i«ei/ Thb 
fa due to vanouJ degrees of ceU Ur fiib m pJeund 
and aseldc Sukh, which will be accompanied bv 
vaiyli^ degrees of beraLdown I ibc nuclear DNA 
rrwMf-nt} fated with •»rUik» due to tUf 

ferent degrees of aneuptosd) One of us hai oh- 
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Owxmom 

No fubcr ■ppean «o hr<« yrt r tp u nrt DNA 
snaireaKsu or e^naaaae cajna In Bonn>l 
maottodal <^Q« Tbe renin ngrrangod m Ttbfe 
1 pronde etidmce tbct siaKKbdlal otKid ere 
hail ifV Ilia mf<m thu tncMbeUal 

ni irH am hew oot more theo twice (be dlydniri 
DNA coment tn tbe premhouc Cn-phue A 
Fodfeo-DNA raloe then leonploU dxre- 

fare dMold Indtcuc oucM of cctnHneuiwfial 
jTgtn, wfaidt In cow ei or ebdocnfaiAl 

c^odoB ^cema vtrtneHv emamti to a omln 
mm comrr Prefiannry diAfoovlc oitcrla were 
baaed prodpaUr ^ 

1> ttodruf liaynBU <C 10 cootnl psLleon wlth- 
ooi malyiiaDcy tbe tMampdon ww coefinnrd 
tbu not more iban 3 per cent of eocki wold be 
Stand In tbe ^ ebaa, even m Xf o tiflf tnSmed 
eaaei Notudiciaa, m. oeds tp reeata op (be nfe 
•dc, tbe lows Omit (or mafifoancy ww bard at 
10 p 0 cent d A mcH OonK^urndy vahn be 
twtgi S and ID per cent bad M be cooaadered aa 
nqdckm 

An lacr tareil pnrnhrr ot DNA level* lo the 3k 
claa bi l ica ta benlfn brliated pleura or prrl- 
tmoex. cr noaor wbb dtploid karYntyx ^ 
ran t( natcab St W vlrtatlly nrijrmfUi lo ^ an 
e i tB Pa t e of p ercreta ge* of 9t raloei that can be 
Bulbed aa an bdex cf tnafi^nancy Itwntl»e<arc 
d ee Sded to bypaa tbb proWem. b tbe bqw ibni 
all caaa of pi A fi ( n>TK ftoai*, woold next 

*o Hgb 3k ptr u r ma t u , Urjc mimbere of <k (tr 


b%bcr pofypkdd) tradel, too 1 (act, a Ugh 
locidesee asaj nort) d 3k ealDC* via ob- 
•Dwtd as an a^md pbeseneneB b three flokU, 
whkb were elffted cytopbetfrenemeany as u- 
In tb» (bfUM-up tee d tboe tmtd out 
to be of padent w)tb bc^ plcuriib 
N prowo labe pedifre ertopboroenetric ding 
itoda waa tMdr and only three proven Caiae nega- 
dm, two d wfakb wt re taund paddve by ibc 
cytnpatheAigla The cytopbotoroare: renin m 
ptor cij nabgnaiM exta were KOnewbai better 
(ban ibcae obtabed witb to c ireut tccal Papaid' 
enfaon cytidogy Tbis may be partly attrtbotabfc to 
dte antbuf pesaonal btens^ wbSeb prompted 
tnedcailotw edi^ ceQ emidnatKin and peraanaHy 
aueni ed ampflng Tbe cytopatbologbt ccnld 
afford to apend noly a bicdte of tba ring and 
effort and be wia dependent on —Tiiplb^ bf lower 
qtuSfled tpjmlmjta 

Another advantage cf tbe cytopbot omculc 
method cr more pt e ti a et y tbe ttaxrdng teehnlqoe 
twer eonveiUional cytology b that Fcidfen-CWA 
tnennuiiuetUi ar not upact by tbe p r eatuee d 
erythrocytes, which are lyacd and not Kabed 
during the Feulgcn procedure, who tat refiable 
mmfnatS oc of buautiUaglc msean with the 
Papanicoianu teelrek^iK may be 

For tbe cytopetbologlB mtnirty nwyW (j fluid 
c tel a frd ag wry miall number cf ccQ* (fioi leadi 
»D tfiagnoadc ddBcuWc* OeaeraDy qrtopnlbof- 
ofig win DC* make iffagootfi on dogle atypical 
CytDphreometrlcally ho^eter riegk 8k 
noclem d^nitely Indicate* maBgnani erfl In our 
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Tbc folWing dugnojtic criceria. uhkt win be 
dijowed later on. Here applted u a woridng 
b>pod>es3 

(1) A fmear doe* not contain tomor cdU nben 
rwt more than 3 per cent of the oaclci 
belong to DVA cU*» 4k or hfgbcr and thtie 
arc DO rmdei of dan Bk or higher 

(2) A Knear contain* tumor cell* nhen at leM 
10 per cent of the nuclei are in cla» 4fc or 
higher or vrhen an) undoubted}) dnglc 
Duelear ha* a DNA eonient of 81 -or higher 

(3) A Bnear with more than 3 per cent but 
lea than 10 per cent of the nuclei in 

4k and 6k thtmld be regarded su tu^pieJou* 
of cancer In addiuon a onear Hith a 
“remarkable percentage of 3k \'a]ue* 
thonld be aijo considered a* cufpect 

After a qrtophotometric mult of “tumor nega 
thx” or “•utpidou*' sUdet Here icreenrd under 
the ordinary micrtwcope (In nhlch the slide could 
be moved more freely) for the presence of Urge 
and darkly stained nuclei, H-iiich poxfbl) could be 
ckudfied as 6k nucW These eells hctt then 
measured with the c)'iophoiometcr One dogle 8k 
nucleus could alter the diagDods to “tumorposl- 
m-e Tlus happened la the case of fluids number 
Band 10 (Table JIl) 

The patterns nne foUewed up for two to four 
yean. Case* were eoesidered to be provon tumor 
negative when no tumor was found in the pleura 


or peritooeum at laparotociy tbo r auma y a 
autopsy or vrben the patients ranamed iE\e n 
the end of the imTstigaooo and had no fkmd 
*>1110001* of ma%aancy for at kait 16 taocih 
The ool) floids constdoed deflniiclT naUgB* 
Here those In which the p suuwx cf tm r r cdih 
the pteura or peri loocum was histologically prtPiTa 

Roclts 

Table I show* that in a cootnJ series tf B 
mesothefuf (rapfhiti of fO sorgiai ptfocna sui- 
out mahgnanc) the rcadingi faL cocq>letcl> vcha 
the limits postnLued for noo-maLgiuncy Fr«D 
the 87 specimens e umltir d cytopbounDctncalh 
36 wese Ibund to be tumor oegamT (3 cf »hii 
appeared to be pjuvni faW-neyitnc) -U snt 
tu m or-pontnt (no lalse-poritfve*) and right sot 
suspicious. The findings of uxtmdual cae* « 
tummaiixcd In Table* II to Cooipartd oh 
the iTsxJo of cla»lcal cytopatboJcgic oanmutoo 
from 10 cyiophotomctnc tumorpesithT fiosh 
bisiDlogkally pnA-en iralignant, three fiuki 
found cyioiogicaJT) uegadve, four lo^jca a(d 
three mihooi diageosis becauK of variora icaaoct 
The micld d !)TDpboc)Tes acre cosantnuh 
found to show a knrer DTSA foment than mc»- 
thelial cr epthellal een* The mb mean 
dlpMd mesothehal D uci c i to mean valt* 
lymphocyiic nude was feoerall) aroood 1 6 and 
•aiirt berm 1 2 to 2 6 
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imtcTul (flutd N« 8 and 10 Table in) It an- 
iwn be ho*eTiT that lo wicb 

live dwdld be DD ctoobt tbat the micWts b 
dingle. 

An liapoctani dcti«t b pre'CTcdn* ibe iwh» of 

cytopba t on wr y fa the TDcthodcJ defining the Undu 
of the pUdy duM. Tbk wu dene by vma^ 
m» j-alwtlal i-yni M <fiploid BJTidard kod Dot 
bfnmbocytn or smtulocyta a* fa cimotnafy 

• Iklola t«Aw» bare found that 1> mpbocyte* 
bMc Fetslgiai-nNA cnrvtcot \0 to S3 per ceot 
lonei tfaaat epi'ibtUal edfa vad a eactecdoe. f a rmr 

t I or 1 2 >»»* therefore used E en mUkikDv 
PKtAm iyiapboqrtic nuclei do d« reach the 
Feulnco-TViA reptfliyof meanthefl 11 nodd Sdeb 

ttal reported tbe Hme value* for 1> mpbocy tea u 

far letmW] rpfaheUmn I our material, faowrto- 
lynfdxiiytci on be ruled out for tac ai a dipfold 
■taoidard, whb or wUfaout corTctlkio, except far 
emaa U impancd lym^foocydc malifnancy (Hg 
2) Thfa b e uai ne very dor from tbe highly vari 
aUo rado ci Fctil|{rcr43NA values of lympbocytc* 
to tboao d nasothefaal ceUi m the ume anear 
Tboe differences could pcmbly be related to dlP- 
fciemte * fa> efattaniadn ccodetaaiJiaD fat 1> mp l ioe ^ tk 
and taaotbdiil eueld, fa ac c ordance with tbe 
fladfa^ of Oertia and XlayaO * 2>IaRmrr fa fa 
co o cri rablt that tympboeytfa tsd otber nwlel 
fawwtMereso* fa rate cf lyfai (DNA-ka) during 
tfaelr IcaactT er Sorter May fa psfaateal or pfotnl 
B>dd. 

Tbe utbceshebereibattbercsDluof Sandrtner 
<r af ^ uho examfa^ comical ■non cytopbo- 
tmemoDy and fooad no Ina than 8 per cent cf 
the hypothetic dfagom W be Use podthre, 
aould have been better If iheie wotVets hwl o«rd 
eaffaial ceOi rather than lymphoc) tc* as diploid 
Kudard Uofortimatrly tboK authors mesMired 
the celfailar cootent of RffA and DtfA to g e tber 
by udng galfocyamo ttainfat a fa IcnpoMfble, 
iberefore. to make a direct caenpariscei with onr 

milti 

A ttody ef larger series wfah Wgber rate of 
aoicyNy may lead to sharper dcflnldoo of tbe 
*™t*ti*e criteria far malignaocy defined In »ht« 
pwper Tbe group “itapiooui of tumw (h%h 
5k percentage* and ik porentaaed between 5 
and 10 %) omU then he te d oce d w \Se uivantage 
of the mtota- grtaip by lowering the limit 

Howev-er thfa adjiuunent re^ pilr cs father fti- 
mcce aulnpile* and larger tmmber of 


u«iTMuage c* ine c>iopboto- 
metric mcd»d fa, that h fa tim-comaiinh^ awl 
tfotnaodi compBcaicd tppaiarm For Kreenii^ 
snea»iTlng cod cafoulatfag one case 1 to )}{ 
Iw b netded, eren *ltb the 'Derley apparatn*, 
'‘bleb iwedi only tbree far meas- 
oremem Howerer when Dudew fa fcuod with 
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DMtnUl (fluid Nc*. 8 »od 10, T*hlc IH) It e»a- 
m be OT Cfuc ni^rfeeil, hewrver tli*i b *uch 
tto^ be o<s dcn^ that the tu^lcui (i 

dngtc. 

An Itnpomut f l cacPt b prCMtin the rtrJu erf 
cytophoOcsent b the method of tVinb# the Cinto 
erf the pWdy clMfcf Thb w*t done by arfog 
celh u tftpbfd lUriderd and iwt 
lyii)|d30cyta Of (;T»*niieryte» «» b cuawnary 

Mow woAfri h»tr foond that lyinph«yirt 
bare Tculftru-DNA comret 10 to 20 per emt 
hnfer than epiihcljal adb and eometioolacw 
of I 1 or 1.2 wa» thettfixe used. Even artificially 
rvoOcn lyn^rfucytk: nuclei do not reac h the 
Fctrf^oS'CNA Tej>dis((KrfirKaodwhal(ieEid Stkh 
fonerted the none vahjca (or hffiphocTte* a< 
tor Imcwbal qrftbeOum I ourmatoial, bcMCter 
tyinpboeytca can be rakd out farnse as dlpUd 
ftandard, wfah or wlU^nt corrcctioci, (’wnrpt few 
c»ea <rf PTspened lymphocydc mall^naacy CF1( 
2) ThJa b ecam e cry dear bma the blihJy rart- 
rado (rf Feulgcn-DNA ralocs of tympboq'Te* 
to thoM erf mewaSdIal crib b the tame aoscar 
Tbeic drfToTTce* oadd pcaribiy be rdaced tP dlf 
tensce* b chnwxiacb cosabuwdoa 1 Vofthorytk 
and mncahellal mx^ b aecadaoce wiih the 
ftndinft erf Garda* nd VltyalJ Mcreorer h b 
coacetvahfe thai tyiophocruc and other rradel 
tfaov i ^tjfcum b rats erf lyb* (D^A-bw) dorlnt 
tbeir looker or ihortcr way b p^ioneal or plrunl 
Add 

Tbc urhonbrfievt that tbensoluof Sanlrixter 
<f at ** ttfao exam hard cervical m e an cyiopho- 
tmu c u icafly aial found do lets than 8 per cent cf 
tbe bypotiwijc dla^p^sei to be tahe poddve, 
wtaiid have been better if thete wuricen had uacd 
ratyinal etdk rather than iytnphocytci a* a dipiotd 
wandard UtrfmfmatelT thw ambxt ncaiured 
the cellular cootest of RNA and DMA legcthcr 
by twba fallocyanb Halning It b unpowfblc, 
therdlwe, to maio djeect eomparbon w«h our 
rewihi 

A wady irf a larger terlea «hh ht^ber rat of 
atnopay may lead to tharpex dcfbdtkto cf the 
tomtit critoia fcr ma^nancy In iKh 

paper The (ratp ■wapartota cf tumor" (h%h 
3t petcwtiwt* and fit. p uee ataged betwvm 1 
and 10%) could then be reduced to the wivajitjfe 
of the tamw |[ixwp by lowcrtef tbc upper Unfit 
Hoxtevet thb adivatjaHit req'jsTcs Wxwer fc4- 
kjw np. naxe amepalet and a Urjer nomber rf 

Aft baportaftt doadTaatan rf the cytepboto- 
Qwtnc method h, that It b fitne-cnowinilrw “i 
*™*li cntnpiieajcd appvanw For ajecnir*, 
and calcuiailnq orse erne, 1 u 1)< 
how b Deeded even uhb the DeeW appg^tm_ 
wWd> necdi only three wroeab (or a mca*- 
tuuiwm. Hwwestr vrben main* y with 
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icprallnt' »cannini 5 c) jophoioinrtrr »nd tund 
ATdfcrrd Fnikien lulntd uncan h « rrUalilc 
method, >^hKh can pis-e rcniti at accumic «t 
thote of the contmUoTul PapanicoJaou method 
Tbe^c rrtiilu can be 5chle%Td bccaw of the 
alKcncr of pol>-ptokf) In non maUt^nant moo* 
thclUl crib and ly7^p^!or)^o In cla«if)-|nq itu- 
clear DNA \aluci In a tmrar It w»t found tlut 
rocNothcUal ctlb pR-tent !n tlic tame imear could 
Ijc uted « a nrltable dipioM uandjurd L)Tnpho- 
cyiei, tnetl b^ roon author* for ihU purpose, appear 
to be tmvritable a* lbe> *how imprniictaWe dif 
ferenert In leuIt^enDNA quaniit) ratio nlih 
rocwOreUal nocW Mow,ever In cate* Riiperted 
of maJttinant Ij-mphomlciikKh, rophocyte* ha\-c 
prwed to Iw the onij u«eful tlandard Brcauic 
of It* tlroe-cmwumint; nature ho»c\Tr the cyio* 
pliotomeirk nramlruikm hUI find on!) a \-er> 
limited application In routirtr praalcc 

St*VD< utv 

A mellKKl b d«eT(l>rd far dlapnodr** malci’ 
luoQ in c)Io 1 oq 1 c smear* of pleural and a*dtk 
fluid by m e am ret u ent of the reulgm-D\A con¬ 
tent of nuclei by •<annlnq cy tophotoenetry The 
presence of a hl*)j incidence of tciraploid andAr 
higher \ilue» hatT been used ai criteria foe 
nuliccnanc) Jlie reruU olKained with the applica 
tion of these crlieria appeared to be a* reliable o 
tliose obtained stlih conventional Papanicolaou 
cv lokup The technique appeared to be too time* 
ron*umJnq to be usef il a* an alieniaih*c method 
In routine practice 
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Ultrasonic Dispersal of Cervical Cell Aggregates 

Ianct S Pam.y B5a Bhekdaw K Ck.EAii\ B5a, A. Rov 

^LSc^* AND David M D Evaio, MX) MJXC.P^ FJXC. Patk-I 

Drwtanrf */ Cridm Crmf LMi^ UmaitTrti lUifM t/ (CW/) W M C 

a Umrad^CwiiJ miMi a ihi l tc t/«i*Trt7CWirjf^S^ ll«ta 

W -Uiiwt'iilirr Umuti^ < Uaki. M •la, UoKW 


A ns»|0» oboacte to tl« MBmadoo of moa 
c em o l l e irg nt og to been the thKni e d od*- 
fM-trry tertmlque far the of ceB *4ti<r- 

5*10 Method* of «cp*r»ib^ ni fcti rm i, fi* a diu* 
into uxtmduil ertb oaioC uicjuUOc cBerAkn 
w th top'll, coIl*iefl«, ■ cfad*ttnf •C^vo, 
•jch ai E.DTA ud tcrbuloM d>ev lo 
Uboruorr lu jo i j^ e ito r* here all ytdded 00)7 
fav> pe fcni agt of taoct taorphakigleallT irndem - 
■ged vtfie crQs W hsv* been aoaUe to trace 
any l e fe iptce to terfinkioe wlifaii *nD ade- 
qniteiy *cp*nrte aopefuet of cervical cell» wbb- 
oot eaxan^ afiaScaiit sasrpbofa^ic d a rn a ge W 
to t b erefaf e bTTtadfiKd <be teedbOny ti 
tepar tm i n honmo ca-rt^ ceB a^gTecatn mg 
Dosd uhra^ok toice Thta derice (nh-inawri 
'dVebh Harp ) to ahva>^ been taed ull»- 
fally to dr^vrae a gf re gaw * fi badertal eelh*^** 
and roiam cummaban crib ftOMn In ifaaue cal* 
cjcri <* toot •gGs&aax i p tr pbo ki gic damige or 
( J ecre a rt m tatocy 

%tATUlAU so ktemu 
AQ ipf oi acT u aoe crifaeted frnea ''omen ai 
imdmg regular cemcal cytoiogy dhdci After tba 
rnuimc rcrvkal acrape tor PapanicoUoa tmcaiv a 
Ktood c0>Kal •rrap* va* cakra uring ptodc 
qotuia and tbe siaieml obraioeri pj^teuled la 
3 oW ri dewnaed rrxUr ftored ovenaffai i nma 
trmperaiWT crntnfiifrd and reaoapended hi I 
si cf chTCBMrd water A maO part of tbu I'm 
eeaaiiDrd mncncopKaOr to dctrrmiDe ti« state 
of ^geregaoao of the eggrareri scoena/ TV 
mnamder r tp o ^J » nikitwn andef vart- 
c*n coatTcJhd coridiuon* S roaoi tctap e iat ure 
The axmauat concm at mmnt Wiyth 


Prrlciil ddiVa Drparimem of AoMmy 
kUadwwT (.iu\ef«ry Odbrd. Vtodowr 

VI 13 

ttoiorM fa u pmi* rinold fa aVVf d iiil> 
E'en* « I^parttnnM oC Cytnfajy Rcteareh, Ona^ 
L*oraaay U»mi>y llcayanl cf Wile* (CoddT) 
lIVLC S< D'lvfi HenpOil, Carrtff WaJea, U K. 

} Fee tobrr ntonatm cn iW rfrrMnfe drvlee 
emtaci R WlUrtm* P rqc m addm 
ri \iwici«y MaofbnKrf Uonnaa- Ottr^ Rokl. 

-VtlV 


0 69 rjTi) of rbl" ttecl whe (dlametg 230 >tm) 
clamped at T%ht aigjlrt to the tip of a baUuertal 
Steel velocity tjao rfo n acr » that the wire 
h aiapoaled vtfticaliy (Fif 1) IVhcn the wloclry 
craarfsmcT b nude to elbmte at 20 kHx fieaural 
or uajii v rja. aiaiMfliif wave ayateni h prodaced 
afasg tbe wire Su ta netging the to c nm a l por 
don cf the wire b liquid acts op imaU *:ale 
(d ) scotMC nikroKiTamsi'q around the trans- 
Tcneiy r^|i«dT^ perdon*' whb vefaatY fracH 
cm propordcDj] ro the aqoare of the drsplaccmeot 
amplitude cf the whx Tbe depth of Unmenxxi n 
atgoHcd n that the liquid isentacta mmi the 
wot e dap lacem e m aoda. to prrveta the for 
cf an ■'■'j 

A enectimied ceQ M ^e tai oe (0 5 ad) waa 
aoflrm.td ta «mll gto tot mb* (tniernal thsm* 
doBS 0 5 os by 0 7 cm lengtlO for 

ranen tima at a sries of wire dhpbcaxrai 
amphtuda AhqtKa 'nee t c utP rtd t btetvtk 
and placed m Tucha-Rcnmhal bemocytecaew 
and also 00 plain glan iBde Each cell or cell 
aggregate b the hc iij < jc yto mi.tcf was counted as 
One ceO tmh and the total namber cf ceil tmiti 
detamfned In adAdon tba percentage of ceOt b 
the term of aggiiig am waa ntuuated Tbe samples 
do the tfldes v>ue spread m tUn layrr &red 
ahfa tarliwaa /akchol ipray stained by the 
PapanicslaoD method and eaaoibed mderCH- 
■coplcany to detect nsorpholofic danMge and aho 
the pTuporrinti of crib In the farm of agjrejates- 

itotn-T* 

f * r er^ >*0«a F.rarrf nstioo cf the untreated ceQ 
wnpan^w* rorealed that the tJi4 i i.i : ofceli a ggi e 
gattob arsed greatly troen padeni to pa neat, 
tboq^ fwacilcafly 100 per cent ri lampla coo- 
ubed af gieg*i« Thb 'ranaaon b demonstraied 
in the hhuaram (Fig 2) The degree of ig guga 
dm was fcund to be lodependwt of ceil type 
fhrti*a»£*Sj*» The rcsohs presented b Figure 3 
d»^ thn effect ri dme at soeicaticai b a typbal 
ce0 sa jip lc, at an aiUitary tfisplacemeni ampfi- 
Inde of 4d am, c*i ih* mtafwT of btfisboal ceil 
imfa* and cn. the perowiagt ti d* wtal ttH peyu* 
“*^^be form ef aggr tgaiq ef nm or njore, 
a* detenriaed from the bemoeytoennet rcvSi^ 
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Fkl I Dutnvnnutlc rrprrmutkwi the 
ultTKKUc dexTce. 



Aggregates 


Fn 2. PalVnt to-padeoi r«n*bility The per 
cell •ffETT^: tkm price to »oaJcaik». (M *d 
47 4'“ Standard DrsUtion •• I (K 1 

An ibc sampW containing aggregate* ihowed a 
pattern In that the pcrcemagc of celb bi 
a g gr egated form decraoed rapidlj awr the flm 
few mintnc* to reach a limiting %aluc of from 0 to 
5 per cent There v>m a cciropoading locrcajein 
the number of lif^Ic cefl* which reached a maxi 
nrom within five minulea (Fig 3) Thfa war coo- 
armed by the PapanloDlaou tEde enefing^ All 
ecD t)-pe* behaved In a rimiUr manner bduding 
aboortnal cdb. 

Deufleri microreopkr oaminadon of the 
pared jfide* Aowrd that there wm no detect^ 
^^rphokgic diffcreoce between control celli 


(Fig 4a) arid celli which had b<m lodcKEd fcr 
6 \t minute* at a daplacement ampBrode of -h 
>itn (Fic 4b) To date, matt cell jepiratko a 
pe n m enu hart been perfarujed with nrrmtl cdl 
♦ample* flowever two umplq which coct^acri 
abnormal celli were exaimned after ■■'n V -inno 
and dtd not appear to hare •affered a orpbicgic 
damage during ieparaiion. 

Proioaged »cnucatkn at a tfiiplaccenu am^ 
lude of 46 fun did lead to a gradual decTca>e a 
the number of cell units and abo resulted m the 
production of a Dumb er of morpbotockalh 
altered celk ingber tfirplacemcnt ampErodt* 
cauvd the appearance of enucleated edb rad 
cjioplaimic ba g m enu after iborter tre am c tit 
tnscs whOr iosicadon at a dbplaccmrai an;:£- 
tode of 23 pjB did not gh-e tadkactor) ceQ >epi- 
radon or an)- moqiholaglcalh abnormal rdb 
after ireaitncnt time* in exers* of 20 oimnei. 

PreEndnary erpenmenu hasr ibown dot 
Qmltrd pj Tdi c e*doo of aggregated ceD tampla 
with trypiln or hyalurocodase did not rigtsficauth 
alter the geoeral duperdoa panmi desnibrd 
alwT or increase the efficiency of ctB separenoo 
KtwTVTT e ai cT aii t p t ed ig ci tl op with trypna gne 
fragile cell* readih dwvpted br bvdrodynaiBic 
force* which did not dair^e cootrej ceib Ssaa" 
Jai4> ghnaraldehyde (3"“) and aerfna n>ciaW*oh 
phlie (1^) >m*iili e d edb to mechanical shear 
withom appreeiab4y ioproviog tfisponoa Qie* 
laung agenu, each a* HD TA. had no toeawralfc 
effeel on either ceil fragilirr or irparanoc. 

Dae t TPOM 

The abos-e resuhs demonstrate that aggitgaif* 
of human cervical cells in dcioeuied waier can be 



TkrwtfTwO 


Fio. X Eficet cf tim^ of mkatm oo buman 
cervical ceQt u a diiptaceinrnt ana^fitodc of 40 
• mnaber rfeed oaJo A pmexrtMgv of triit in 
aggreiratf*. 




163 


1971 OaWtlM. Of GtlVICAI. OU- AOOmlOAm 



Fkv < Hcsm eerrVal nfli (•) KfffcadoD l!b) »ha mt n i eM om- 


T^ndfy <impencd io gfre M^>enit» canMns MW »inpim*le </ ite '•irr tad the umber rf 
Fr»tWft*Bi)y (93-100%) d ilqtV: crih. tl»c tfaa» lira cefl or c<31 P«»<a lliiT>a*h 

r r m aliwW bcicf oi theformof tHo- or ihirc-cdicd ibr rfflw} d izminain Trtaiiy p^dleM. In addr* 
TW Kpsrwrd ccQi «pp«v tP (Ttafo all to tbo Lftlro^uaxM i6cjif (ana H ii &tif 

tbr Basrpiviicftc Knur ci turd to diKu^iiUi ihat thr uittmmI ftomxiy cf the wtJqrttoo rymon 
■boomtU ctJU £ran tl^ gouu m part* awt (b* tadmt ttSl «rp«ntloo by aixclerctiD^ dffmw 
Kproko t* KarocDpUKd wliSatit • wyrtt&raw panjaa et tbe tsar cdl f ^ i cts tq A (fiffnaM 
dj f q iLucx. IS tbe su mber d c*9t pt m w (P > tbm 

0 j) TMi sieaia iK»t the mabi otxude p » e<T ul Tbe bfdrodTssaic faxw required t dbrt^ 
tbe rapid tsiotnstkai of naa nrnosl Aireo- or daina(e reU depend UT|;e^ on tbe cdi'i 

lo^ I me prsm of IcffT rcD afi(T^uc*, bat pbydcal co n di tiw o, t^hich b deter min ed by £acta» 
been irmored Mb •* ibe locaj honnODsl and pH Icr cli , the 

TW taeebubm of ctQ trpsradeiQ and ibc pim n o cf any Istrakn aod tbe lencral Hale d 
Ttrkw w*y» fat »hlch arrlcaJ crtti re^Mttd to toeaftfi d ibc patient Ncrmhei™, tbe forcea 
the coenpiei Ity i b o d y na adc dtear field developed ondefVbX cefl mn y atl on -wm found to be 
arcrad the o a rlTladr n wire are tax ^ct fully «>eakR than ibc forcei sn cdl 

uadcTMod Beth nS tfimydert and c«0 vpam- ormiraae bi aH tbe ^fwptii d ccrrksl <-eW« 
tiw pbrteaWTia we liepewira npuB the ttttplw- imetjifated Suxe the aaffpia aic dB^eraed by 
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CLTAH^ MUJaIO and L\AX1 


Iti JS \$ 3 


h>drod>-namK; Caw, Ji fojicmi that the dBococ) 
of dlipmion depei>di on Uic lUtplaccrornt ampli 
\ude cf the "tsire and the jiroe of topo^ttrc but 1* 
N-lnualh- ffxkpcndcni of the number of cdb 
prcicnt in iu> 7 >emian 

There U no ptneral at^rtrmetit about the tuntre 
of the form boldjui' cm-icjJ ccJli tot^cthcr fo foiro 
•n KlnaldlnP' hai su^cotcd that 10(00 

mammalian cell* am held toqeiher b\ look boixb 
ioi-ol ini’ calcnini and maimaium Koo* cflm 
elfciron-raknMcojnc ct-tdenee that the parabatal 
and Inlentjrdtatc cefti of the rm-kral rptthebum 
are Cnlcd b) dareoMmies wberrai the tuperfirial 
crlh and malignant ctlh are rwc The nature of 
the rulntance t^hldl I>oWt reU( lORether at a 
de«tro<OTOa] Junction (macula adberoi) fa not 
krKnviL* I lam* hai »tre*<d the Importance of 
iiyaluromc acid and collate la ceQ adhesion If 
mch cmalcnt nnlc«:r( do occur p cetf ca ttncot of 
cell at^'rrt'aict wltU a fuluble enrrmc should 
ma1>lc the cefb to l>e mechacucall) teparaird 
more raiilt Our prrlimjfuf) t xpt r i m e a ts ha^'C 
iho^n that odld pTeU«;r«ioo vrith tryirais and 
h>-aIaronldi«cdid not RffTtlfKanth aJieriheraicoe 
eiBexency of the cell leparauon procc#* 
nve ol»(Tv*ation that up to 5 per cent of the 
total ccQ populiUoQ oceaitonaH) penins In the 
form Of two- or thrcc-cdl ijr^retjates, even after 
fttr minutes sonkatlon at a dc^lacrment ampls' 
lude of 46 pm (Tt; 3) indicates the need fur 
certain modi&cadoas In the separaikra p r ocedure 
These dcvelopmenu are being tmdcrtaLm and the 
renilti will be the subject of a future coeamunl 
catkm. 

Scant AKt 

Accregates of haman cenncal ceOi in dekmised 
water were rapkU) dtfpcrscd by a om-ei ultra 
sonic device to give a smpeitskm consnlEi; pre- 
dotmnaath of smgle cetlj The separated cells 
appear to retain all the morphologic teatuces used 
to dt^ilncuWi abfsorraal cdfa from ihdr normal 
counterparts and the separation fa a c co m plfa he d 
without a tfenificant decrease In the number of 
celfa preumt. 
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A Comparauvc Study of the Estrogemc Potential of Two 
Synthetic Estrogens (Mestranol and Ethmylestradiol) 

Jerzy Tetcr MD F 1 A. C and Ro\iuald Stupnich Ph D 

J^JILUK rwimmim » Wm^ md tkfmtmmt if EMdMnmUty hutMtf 

- - > Pirftwbfj 9 Ifwtnim, P»&* AnimtJ 4 &Ww . /aUMc, P*lmd 


Vi(to*l cyicJofy bxtwraOy Inrfoced wfib- 
dr»«l Urtrffa^ cocfcxnetn*! ithrwiffcriim, ceni- 
cal TTir m n n (ouftif etc foSv froca daertpudes 

n ■■■fffutTTY die ff»i i W i ii#^ ct ntconl Kut 

ir mib e u c a m ya* *nd t b dHBnit to ooUtdi 
nUch p oi cdui t b di« iBQft •ccnrifc “ ** 
Vaf[toal cnok^ bM bnn vikHt *uipfc>itd 

bk tt tVw" 

O K3t hnr ww l O peKld Te UfECt *0* 

TagLoil Knr molt dvMkt be oipreirri to • 
ckas efnciK ud pnobal ««7 For or^demi n- 
M MLUt , tt b oeewry io tniyM tA^eufttlf end 
rtprai (be ronbi acetmelr PrepetW ebeaen 
toAoa tn ibfe to eo mrr ek«rfr eanoDt 
of 

Tbt bda diora tenld be otmuted from 
difetixU cell iQ Uien of 

(be e^uCDDu* cpftbelojn. W bebere (ha (be 
S nTrTVa i CeO lackx (SCI) M£li (be above 
cmam, bat (be KafTOpkiode Index (KPI) 
ani (be XtntntRn lulcx (VID are ebo vabuUc 
|uidei 

Tbe QKiogeoKicy of a fnmp^nvH nee anW de- 
psab npBt (be dw but tbo (he pK(m 
InTDouI MxRd and tbe lapoodveoee* of thdr 
repradoctm (r(;a(> P a tk n a mtb eodi^eoout 
rxroten or profee tugrn peodoetKn or (bon 
lecovtof mere thao cue exycooui boruajue 
(iTTnca be oaeil fcr foeb Kodr becanae of (be 
fTuinBU: cod nuafowtlc eS e ett of (bae 
tH bemaooB 

Tbe Toasf iTiuleuucohcd w oma n wtth an 
(Btart otcTO* or tbe poatmenapaunl w o tumt 
''Uh asabm (xtfci «ca n^aa b nwnbtft far 
•xb wodf eVae cootref of (beie ca>0 bQdw* 
an inrMueat of the nn i fautn y of &e n r^Kwe 
of tbe Tutnai and t uVrije tnal epltbeUuiB ** 
There • Uei of p te me ra f on imo ao oo (be 
ml «*ro^eniclty rarfaw nmtitrml and ryn- 
(beac rttnjfcni «h*fa tie ined n bomcaiBl 
therapy A« we bad acre* to a lar(e mnnber of 
#iiii hfc women h defined tbme. » mw an 
eecfflott opporionitT for ■■■h a tri*] 

Itauafir we deodtd to 0> eWaUah the 
ore efct^rttorr tf h. aymbetic ampooBeb. 
«h*w,V-toadwl and sutwf and W *>- 


tabadi oxe and 0 1 (UK of turnranol n ttasdanl 
■rC>i^nr .e jsTpantken far tbt coatparndve Kody 
of otbcr cenpODadL 

biATmAL Avb Xlmon 

Tt^ padeno wm le J e c fo d from a Uifc froup 
with pr lu tory a janoj r tb cn (e ( gonadal dya- 
genob, fayptxhalamic toacDOrTbea, etc.) Ko 
enduY am i m cr ib ea (cf. ptotmu ro or ariaa i 
faJlQrc> Ttnog uiftcal aatraiea, faypopftuHarbtn, 
CB.) aiad pM Uitouop anml women. AU tbtac 
woencn reaptred b araoci a J irptactroent therapy 
and A (be tase (m were Kdtabie far hto h u ktot 
in ihie trial 
Padens w ith 

^arDB Sy tri n mc, nc.) or tboK whb di- 
trnrAheri Or «t«aerwfl>( ( t ^nw r . to (he a dmb, Wm l 
q (iu |e B were achxied IrtiB ibe Hndy 

ViflinBl cyactoiy ww utod m tbe niain laedj od 
far the amm i a at of tbe t e ^ jopw ; and all padetta 
had Tagmal aneax prior to ccmmcDan; Cbe 
eni o gea ibcrapT All had rither an atrophic pat 
tem CXn • SO-SIXI) or bypotrapbic (XIl •• 
MtS.D) with mean raise of ICMIT 3 In parienn 
with primary amcaorrboca and )S-79-3 ia tbe 
other twogronpa. 

Tbtac paikma with profilinttvc inimnedi 
ate ccB pancm (eg. XU • 0-45-3) aial 
p oat i Mmop aiaa l womes wbo wm^ndfcd to tore 
cominninf endogt n o m ea my n adirlty (XII 
0-80-20) were Muted 

0025^ 0 05 and 0 1 mg of cthiayi 'J tra dfo f Or 
mej er an d were ghes araOy for peifoai of ten 
<lay«. Fieejsect ra^inal wncan were prT fcri atd 
dnHna ihb period. 

In tome women, after a few cyckt, tbe ceQ 
puteroa esfaiittd uktieuaiy tnaiXed cytdoy** 
ef the iJycogen-cDnialiiin into i nc ifi ate ccQr 
and In'* pejeemarc ef (he Xaryopytnoefc «jpcr- 
fcdal eriW Then paboai abo efr > T. w . j u 
the* Chanda hube aginal cytoit^ Btode ctw 
p a riato wiib caber groupa impcaalbic. 
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TITIR AND STCIMCKC 


Ifl h \i ♦ 


ICU 


Taut I \ t 

10 Cm I 


J\hil «•/« I)tl mtwrd t, tk I FjtrttnK Ff^tl d 

JT tmrwl Tf \t tm t *n S tt Cil! f iu f / oW h. Wf« 

l*t t 




itnUiMt 




• et ■!( 

inn 

Atimbcr of c fcs (n) 

\| Matur il m Indrx 

*»« 

25 

14 

iK-for 

after 

Mr n HIT In Superfteial Oil Index 
± S D 

lo-a? 3 
f 87 1 
m 4 d: 8 * 

15-82 3 

0-67 33 

3n (1 :t IB 5 

3-^ 3 

IMJ 57 

54 1 ±2&7 


^0 Kfflurn « c fnjUy ffKiu Ird In »hr trial 
Purr » madal dft^rnnl 
rmnaiurr narJan f fiu r 
\otu3» nrtcal c-at(racn 
iVuf nraof imj! «mm 
(«rr oe 40 S'! > r*) 


Tot t 


IV 4^ patlmit Hrrc obimctl folkn iraj iV 
Int dji'j of oitroc^m ilirrapy and (n Ukk caw-* 
ihowtti? tklat-ttl m,fr^M(3n of rurt^rruc rffe<i\ 
chlorm-”tdiooBC acciatf 4 ms daji) »raj cncti far 
ten dj> \ reduction of iV njprrficia] (rU per 
reniasr accompanwd bj a thi/i to the Wi in life 
Maturation Index na ob'mTd In *11 tVxr pa 
iknu. 


es OHO-tiO pnor to diiormadinonr «maic 
0-95-5 *ftrf ten dr>T chknroadlnonc 
acetate 4 rntj/da) 


\ few Homen had an inoanificant reductKVi in 
the HiperOcial cell p e rc entage 


Kram-Ti 


A jkniTicant change jn the cell population of 
the %'oglnal rpitbeliura na* notverd after ten 
Uayi of motranol or ethmjlcviradiol At can be 
fcm m Tabic I a progrr^i e loerraw* u the 
Superficial Cell Index u apparent. (See alw 

Vhf 0 

A diufnct decteaK n the number of parabasal 
and an Incrra^ in the mperhoal cell numbers 
compatTxl with the pre-nratmeni sure can be 
seen Changei in the pcrceniag of the mter 
fpcdiate type of ceUt Here not wcnlficani { « 
mcftranol 0 02 rac Ml - 10-67 3 before and 
MI - 1 87-12 after therapy) Scraeutnes there 
were, hos\e\Tr no chatisa at all ITabV 11 
The cfFe«J of estrogen on the v-aginal epube 
11 im m all 40 vroroen alber ten d»\-s therapy 
^ quite imiruroi. In moB "onjot • 4 rag do» 

of diWiMinnn” tana stvnn (be 

a dcMtc trad nfi 

effreu. Thb nurabnr of rapnfldbl odU 


dcereasNl and the nnall intenrrdiate edh be¬ 
came pieilominant, to be bicr replaced bj the 
cn-al parabadol relit. The lepradan wm em- 
ridned to be complete >»hen tmear ccctjbed 
mamJ) mull infenpedute crOi and pinbacil 
crib •i-ith miroeTOut leukocytes ajsd some nccrwi: 
debri*. 

The Superficial Cell Index >»as chewn to 
tneanae the estropenic effect on the ngiojJ 
epitiirliurn. Homtatt **e «TTe net lotfrfswd n* 
eralutinc indnidual re*pon*» but in obomta? 
bm exdttutfx of the mraa effect of two Aiemi 
erueccDi in uotsen at a broasoy Sdtberoflhe 
eemmoed> accepted t%troctntritv lodtces oieet 
the mjuiretnenis for a pood btamay ptocedwe 
(Ifocar rr»pOB"e to the kp do< aJ^ * uabie 
variance i e fndrpendence of the dJspeftioo tf 
tnrih'idual resulti from the dose) Apart froto dc 



F»- I ) CoTBpamcm o( effect* of two estrosew 
(tnerTrane^ (JifEC) and ethhploestraifiDi (EE)) £*• 
the aermat fpiihdhim fftpocac in menocrbdc 
womcQ b) Tbe rrUckwhip bctwcm ibe SuperSeUl 
Cell I drt (SQ) and ibe dc»e rf ewn:^ ad 
irdobtered oeaUy for 10 days- 


Mtirk-Afnl 197] a co*t>A3bK7TVE rtutiY of two lYimirnc >jn»ooiw 
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TaIu IB. E^r^fnialj </ Etkayitrtr^Mi « DiUr m mtJ ty ^ V fm4i CjtfUfj » tO Wimm Esfrtgtmii 
f to I>»j Thnafj 




EdfalwbwM 



ICS wa 

Bito 


Ifember of enr* ( ) 
klean klrtontieti lodes 

» 

15 

12 

btfare 

la-79-3 

2-95-3 

21 77-2 

•I er 

1 n-n 

0-64-36 

1-47 ax 

dif to topefhclal Cefl lodes 
±SD 

19 X d: U 3 

3b X ±27 4 

900±X8 1 


Sc^nflckl Cdl Index « tbert fo re u«ed tbc 
Eitrofciddtr lodex (DEI) dev tki p ed 
far die Kie f w po g bioeny d fsngen 
pr^paruiQpi In women AH lite mecn viloei cn 
codenoJ in Ttbhe I md tbc cncipcrim <d eflecta 
of tbc TWO uua|ui tfc (bown la Itgttre I 


bUnf the Stjjierfidil Cell Index, both atem c n 
puml v be tfwflaiim i .wiuhb' die 

of the e^t^sfinm at 

ifae pretrtttnetB B»» CTchte I) TbereCxe the? 
“•Tteffleerdaajeebfc «i i ii iu i aM.e 
•0 ndyhy the e miagem cfay of tfifirmn mp*- 
nbOBk. 

Tifca of 003 tad 0 I wf tocnmwf wee 

fa torther greftre The lamm Is the 
f^pofieW Ceil Index » 30 0 (SD ± 18 5) fa*- 
trencmeut whh n s rt t iux i <XQ5 mod 

the beteate » 54.1 (SO * 26.7) bOorinf 

■**■*“* 0.1 nif bgFc been adopted w oexUrd 
reponw 

If etc tent atnuedc elect" urd In 

» nifB to mean the local ixflnal cff«« 
''daetd by outtieui, Ch« m t itiM afap can he 
^ ioxpieii far peacdcal ptapoace ooiy In 
the evehatlei of the cteoifeak efled of mdirkhial 

fti-j—rnfa* Only in these dtuadca doe» thee 
tSma mad [xnportloacl reUtfacdilp hc- 
“fa •ffaMl cytclcef mod the . 


quanutedre evtlaedoo uiay cnly be 
jetoe^*, pujttiM with aerephlc «»in*l maan 
thedarattoo of o ti ' u yc ai c tSm and 
the retnrn to the pretreatment »tjrte with the te- 
•PP«T«itt cf the atrophk chto^ hi the v^fatal 
*P™«wsi, CQBSdmtei ptoocnlar ptnhlem The 
^ ** “*«* tt»T re mam dewed fa 

; w th ae. cvea up « ton day, aftn «rafeB 
wra^ had been tfiaxtodmjed, toow, the Bintta- 
bonrf erfdlaiive cytoloe tn the vwneot rf 
*»*n«faf eycScal bomme therapy 
ScKxaa 

tttote b « app«nt Ueh 
P"^ lafamaiiDo on thr otittnikity of 


toanom fynthedc and Mtml eni ty un , whkh 
ate iMcd far bonsonal ocatiaeaL Only tbeir 
otoiladoe toppcexdcD prt ^xauea hne been rela- 
ihcly weQ It was dedded forther 

■tudtoi wtxdd be batod on vaginal cytofeigy 
One of td (J T ) cnAected laip fitup of 
padenn wid> p almai y arwt Kcnodary amenor¬ 
rhea AQ these padenu rca^uhtd bonnanal rt 
placement tbaap y and appeared adequato fa 
tnab to d efo mlo e the to ti ogerddty of wfana 
Ffi Uh rrfc e stro gen uanp opada The largest |rjty 


vineos dcaa of eaatnad mad rdifayiaoa&f 
fa (m day period* b pnaaaed at a mediod far 
the aaomefit tbdr e mrog t ok pet ag y Vif(> 
oaJ cytokfy was p e t fa mtoU fai 40 carrfuDy to- 
fected agg fl o t ' ib oc aod wom e n 

wtih hi(fa>r tonddre vaginal epftheflum In the 
cowK of liese iurudfadm* the panents with 
vaginal cytniydc cytology and duumbbed re- 
^HtoaiuJCM to uiiugu tbermpy were otrfuded 
fhan the Body as as Kvcaal elder womto 
with dfaahibbed atmormal i rif i m i ax 

rbe tod n eed eatrognue cScctt cn the vaginal 
epltbefimn war: mrf trtd by tbc thlft of iba 
ilamraika] Index to iha Hght and as IscraMo 
to tbe SopcrSdal CcO Indo. In mtwt ^oeots 
definite tad rapfii rtgrtsdon wm efaatoed by 
tbe ariniJjibbatiop cf c ilLwTnw^l■^J■if.^ ^ 

(og da&y fa ten day* 

The toneaae to the Stjper&dal Ceil jnAw fa, 
eompartsoe to tbe pretreatmem wt» was 300 
(5D ± 18 3) fa matranci 0 05 sy tixl 54 i 
(SD ± a,Tl fa mctotanol ai m Thb may be 
adopaed as ifrndtrd rofacoce vagtnsf teipmHc 
fafcgtb cr ettonparadve toodSe, of other esticgeolc 
The vaginal napocae to 0 05 nw 
etoDy cf mctorxnol *1 not differ dgnlfieatttjT 

fitan that if 0 05 mg of ethlnyleitradki 

Further emparxthr golfa, arc .^r—■ - 
b«*.«n 002 Of metorxnol and cthiiiyVatradld 
and 0003 n^ of ethlrryle«radtol and loeBianel. 
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Ta»i r I \ r t (rn e ti / \ft I t Im tJ t m 4 i $Jkt \ t « W H »m Etfjtffw FJ'tl / 

10 l)*i C f T tmrtl TAt 1/ / / #i» an4S *l Cr// / it< *Tf f /r tsfi n Mm 

I / 


N n Iffr far* (n) 

\t Mjiarit on In t T 
Ik- foe 
fire 

\l a diff JdS prrtK-l IOU Index 
± S I) 


III n; 3 
I 07 12 

in •! :t; 0 » 


15-02 3 
0 67 33 
31) Pd; IB 3 


40 *s >tfirn v*prc C II) IncliKird f eh trial 
P ir ennadal d) 

Prm Jiurr na an Callur 
\ounc <uri;tcal ca iraLei 
P rttmrnopairval « »men 
<*f ran* 40 5** jrr*) 


!>»* 40 paiKTit >^cre olwi^rd follw^lm; the 
im «L*)t of cjtrotftfl ihcrsp) ard m ihcr*c cavi 
llicmine tleLn-cd rrenvdon of euro^'emc rffras 
dik«rm»Ui>orK df«utp 4 mt; dall\ H-at ptm far 
ten dav’^ A reducoon of the ajperfidil crll per 
cmiw aerompaiued b> a thifi lo tftc Wt lo the 
Mamraiioo Irdrt wit In all the** pa 


*5 0 40-00 irrWT lo dilornvulmcpoe omaie 
0-95-5 afirr len da>» chka-nudlnooc 
aertatf 4 mtt/<U> 

A fe^^ women had an In^htnilVani reduction in 
the ujperfidal ceD percentaire 

Rain-T* 

A dt^nificant charade in ibe oeD population of 
tbc x-ajflnaJ epilbdium wat nodeed *fecr ten 
dayj of mcjirajiol or rihmylenradroL A can be 
ic«i in Tabk I a pr«rre«i x- inoraae m the 
S iperfidal Cell Index re apparent (Sr obo 

decreatc in the number of parabaul 
vA an incmi'- *" uipcrtVtil o-U niirabm 
cruutrd «llJi ll«- pn-lrralmmi »UI<- ™ •« 
Oiinun In Ihe pnn-miJi; of ihc torn- 
rme of cell, were not itsmiflcani ( * 

:^:S^To 2 «, m. - 

vtt . 1-67-12 idler therapy) Sometime* Ibere 
K.^r\Tr no charti^ at all (Table 1) 

of cbioonadlaci« ^ itrroik® of tbc 

nnm^ of cod. 


denravd and the muJl Intermediate celh ^ 
came predominant, to be later replacfd bj- 
iTval parabiiaJ celli The rrpro-Joo 
fhleml to be compictr when the «mear 
main!) onaJl IntcTmcdute ccQ* and parthjol 
crIK with nuroeimH JcuiocMO and wrae nccrw 
debm. , _ _ „ 

The SuperfdaJ CtU Index wai cbo« » 
meamre the c^trocenlc cITcct on ibc 
epitbeUum Mcmever ue «« not interr^® 
ex-aJuaumi tnditUiuJ n^pooc* but in <4^^ 
bext esmnate* of the mean effect 
eitiocmi la Hocnen at a bkasJt ^ 

fomroool) accepted ocoenuaty 
the rcqulmnmu far a tood bioattf) ir 

(Imear mpeo^ to the fag disc 
t-arianee, Le indepetaJeftcc of the dnpuw 
faiditTdiuJ rewlu from tbc do<) Apart faxn u* 





F*j j ) CcKnparwon of dfcca cf two »tn^eB» 
(mewranoi (MEE) *«l eiWorkrwmdri (EE^ 
,bc affinal eplibeilmn repo* 
women, b) The relaliofwWp between the Supert^ 
CWl Indei (SCI) and the cla»c of mroffca nO- 
ninbrered cniltT foe 10 day*. 
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IB e^ntrmwifj tf EAmjUtti*dMi « DtIrrm n tJ if Of VttwfJ Cyt^*0 «■ #0 £rtrv«*t 5f*»* 

/ JO D€» TVmBJ__ 




m m 

(9 m 

*ia-c 

)4»rot»T of caeca 1 ) 

13 

15 

it 






IB-TS-I 

a-»-3 



1 TJ 23 

0-M-S6 


^Icaa dfL lx bopcTftda) Cdl I ndea 

VOJ ± \3 3 

»>1*27 4 


± LD 





Bopeddal Cdi Index «e therefore tned tba 
Dl^jule E T C^ ^ald ty lnd<-t (DEI) derdoped 
^ the Kik porpoK of In O MM y of e«uoge» 
pnfMsxdoD* b wxm AQ the tpAn vmloc* •» 
cefkaed b Table I »nd the coatpartaon of cSecti 
of Oat t*o catiofea ctatUa kre tbown ta Figure I 

DaCCMKn 

the Styafi dal CeD Index, both ocreseB 
prvrei to be tnrfl«hy r^abty hk (he 
n^ane of the racial ephbethgn cota pw r d lo 
*te pmreameat nte CTkbh I) Tbat fa e thrr 
Ba*y be faumhaayexble aa Rforve ceapeuDd* 
u P neuklt y d dlSemt prvp*- 

tiUm «f 006 cad 0 \ mefcm^l were 
for farther mebea. Tbe tn ea txae tn (be 
C^ksAdal CeU Index ta 900 (SD ^ 10^ fol- 
trextaeat with 0 09 bi end 

faerwie to Ml (SD * 2&7) fcflowov 
™*-***mJ 0 1 n| h«ra brm adopted ai aODdaid 
'^nal lupouKt, 

1 / the ton eauufnik efirct" uKd tn afbaal 
^Tfolc(7 la taken a oasan the beat *nshkal eflect 
■**■>11 bf catrasmi, thn a amtiy doty can be 
and acerpaed ft* praafcxl porpoaea ooiy m 
cnloajBB cd tbe ea oty ea le eftbex of hacfivadoel 
Pti'i^aiiuB Ocly h) theae dtnetketa doea tbee 
direct and peoportkatal reUoc^tfb^’ be 
tVea ibe aflnal ev^idorr and tbe e njta rCD 

Scab quaniitxidTe cvabiattaa may cnly be 
nt perienti with anoptuc xaftnal nneerx 
T^LiiMjaj^ the d u r ttw p rf ea trti ge w c eflcct cod 
®* mmn » the preamtBmt atxte hh the re- 
*IT'**r*nc* ef tb* trophic dtanafca tn the ragfaul 
^obeW. dtottanea partfonlar problem TV 
foet that the nahea may remain cVvxaed far 
^•etime e»en np to w <j*yi after ettrogco 
“Wapy bad hem dSacnoonued, *a>wa tl* Hmh*- 
eafoCauw cTtolofy tn die rwinifnr rf 
P^tfontj iBdjpM^ cycbcal bmocie ilmap y 

tlCTWMAa.Y 

1 eflnlcal practice, there B an appamt lad 

« peetiw halonnanoo ear tiw etOr^midtr of 


eanou tmiheta: and oacui*! e*uo|eoa, which 
are ttacd far bormoDal nca tn a m t. Only th etr 
emdadon auppresacn pjo p u ttea b«m ben rel*- 
dvtly well explored It wai tfochk d that farther 
nabea wouU be tmd on vaKfaal cyicdocr 
One rf ra □ T) aJlecttd Urje fttwp rf 
yaiknn witb pt U uw y *i>d aetcpdnvr sBaesor- 
rhen All tbtxc pnkno it quh ed boroxnal tc' 
plamnent therapy and appeared ade^oato fi» 
mah to ( h- t ai tt inc the eiutscnlclty of amfao* 
a yptfaede eaut^en m rr ip ou n da The l»icft pwip 
ccBidufd of p i aa tin eocpajwa] wwoi 
A •^trwrm tsdoltpt of toctSadoo wufa 
mdots dcaa cf arnmocl aad eihbi'jleatrafiei 
(or tea dry perfada h prtaenied as methfrl far 
tbe BMcmaaaaic cf ihdr csrogaik potxaey Vafh 
nal ey to fa gy «» per fa rme d m 40 cardtdly »• 
facted anacxnaTbeic ami poatmcaoprnal 'Man 
wltb highly a mald vw raglnal epiibeUuin In tbe 
coorae cf thne farrcadgatuxit the petnti whh 
'raftnal cyt^ytx cytefagy and dhntalabed re- 
p p ooa t rTJ j oa to atre^^ therapy were excluded 
frooi die itudy aa wcH aa Karral older voon 
wub dhskddaed or abocrtnal reapacou. 

The Kdoerd ca ciOfi -uK eCecta on tbe raftnol 
epfthdinm '»aie mra e ured by the dilft of tho 
hlrtnmikn Index to the right and an iTv ira ^ 
ID the Superficial Cdl Indou In moat pati^nn a 
defadw and raphl tegrcaooo <■« ebtatoed by 
the adndnhtrxtfan of cblonmaUncoe Ktrtaic 4 
mg dally far ten dryi 

Ttie locreaac is the S opctO dal Cell hi 

ooBsparhcai to ttc pretreattmt aOttc WB 900 
(SD d: ia.9) for mcaaauu f OOS aod 54 1 
(ED ^ 217) far teacratad 0.1 Of Thh may be 
adc^iBd aa a wandard ir(- ^>Tw^ agfa*] l eyean e 
infnnhrT ewnparxdv^ itaAea of odw r^ n - ^ r ^ 
rr an y aa ti Bla Tbe ragtnal rapKnae to 0 03 
dally ef maDaDci tfld m tfifib- dgnUcjirtiy 

fam that of 0 03 mg of ethkrylesTwBei 

Pwhet wapaotim Kn&a are 

0 02 tof mr atiai r f and cthinyleatimfci 
and OOO mg £f ethfajlntracUol and laatmxi, 
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Tam I I\ / / 
101)01 


(ntfih / M I /«/ /J / mf»<V4r M I ghi0l Cri^J tn-tO Utnn F/ t j 

Cm, /Trtmml Tk \{ tm h 4 *iS ffrfn ! OH ! Jh, fFf tai m 

I «/k I 




airftriKJ 



tQnji 

• MX 

• i}«( 

luml of ca«* (i 1 

f n \faiu atfnn fndc 

»! 


14 

befnrr 

m 07 i 

li-ic 3 

3-^3 

ftCT 

1 07 1 

0-4f7 31 

CHbtf 

1 andiff InSuprrtK-i ICdUtKl x 
± S D 

to 4 d; 0 ’ 

3n 0 ± 18 5 

M 1 iJb 7 


40 V. Mnfn r Cn tl) iiMrt ulrd In «hr trial 
Pu Kon^Klil dfrvrfvnEt « 

Pr rrutu r ovj (art f ilur 7 

^ Hin? rule I ca ir im 3 

JtrttirvrHip mat V. «mrn I 

(Af rarup 40 a^i yri) 


Tot I 40 

Ihr 40 paiKTit werr ofnm-rd WfoHujij the 
irn dap of cjiroim thcrap) *"<1 <n <!»«• ca« 
iltomnc ddajftl rrt'rr'von of wtrocfnlc fffpctt. 
chlonnjtdujonc arrMir 4 oifl dail) km Bjtm for 
ten tb>*. \ mluetion of ihr ujpertxial cril p« 
<mwu accom^Mnio! tty a ililfi to ihp Wi in 0 e 
^fatufau^?n Ind« ai ol^rnTd In aJI ihr^ pa 
limit. 


ec; 0-fO-fiO pnor 10 cJJoj-maduiofw «c«aie 
0-95-5 after ten da) 1 chiormadloooe 
arttJtc 4 itK/dai 

A icu Momcn liad an indpnincani reduclkwi in 
Ute »tjpcrficijil ceU perccntaire 


Rnuin 


\ *i(jnifkani dmrajc tn the cdl population of 
tbc facirul cpilhdiuin naa noik^ aferr ten 
day* of me«ranol or rihlmlMiradtoL Ai ran be 
arm In Table I a p i t ap rttnT iiKrtite In the 
Superficial Cdl Ind^ U apparcoc (See al«o 


Tic 1) 

A dUtinci decreaje in ihe number of parabaul 
and an incrratc in tlir niperftcial cdl number* 
compared uilh tlie pre trcairocnt itate can be 
jeen Cliancrt In ihe percentai, of the inter- 
nicdlatr tjpe of cdl »'eie not o^rdlkant (ep 
oettranoJ ODD “ 10-67 3 bdpre and 

MI - 1-B7-I afler tbcnip>) Someumci dierc 
were, bm ettr no chamrri at all (Table II 

The dldni of eiirogen on the voqinal rpithc 
Umn hi all 40 Momro after ten davt iherapv 
ntre quite unilbmi In moH H-omm a 4 tns dote 
of chlomudioono toe m 

eu,^ . drfmllc .od 

omi(tro>c numbrr of mpcrfictal «lh 


decreatrd and the UuaD InienDedua ortW b- 
camc pmlotninant, to be later rrplactd bt li* 
otal parahataJ crlJ The rr?TT*d<» u e®- 
tkJcTcd ID be complete wlim the *n»eir c*iaoe^ 
malnl) mtuU Intermediate celh and 
cdl* *rjih nmorroo* Iruloct tr* and ionic neerwie 
debfu. 

TV Superfictil CeH Index ch>« ® 
measurr the rUroBmie effect on the vasfaJ* 
epitheli im. MowetTr ue t ere not {ntrtnwd = 
exatuadnB Indnidual rp«pon*e* but In ctxaoas 
l>r*l ndmaif* ef the mean effect rf t*ro di 5 c«ct 
mrocen* In nomeo a* a hko^ >etci)er^t** 
etuti m crJ) aecrpied eNtropetiinc*’ la«£c ei 
the ftqulrr nj cnu tor a pwd bioasas) 

(Uorar reip o ote to the ka; 6o< and a ■*» 
variance I e ladeperxi en ct cf the dJ^padoo « 
(odn-Wual reruli* from the do#) Apart fttsn tie 



ml brerrdorally (or 10 dtyi. 


ISmtk-Afnl 1971 a csd^aeattve mn>v or two iytthtoc Exrroctw 


Ta»u a C^T^irt/7 / EAmjI *i DttrmM ty »W Tsimni Cytti^y m *0 Estn^rntt S/ml 

//ODmr Tkfj^ _ 


Sill jWnOa 


sa 

• S)^ 

ISlU 

KnsbCT of casrs ( ) 

Meaa kiatnranxia lades 
belcr* 
after 

Meae djff. leSvperfidal Cell lades 
± ID 

23 

lft-79-3 

1 77-22 

19 2 ± 13 3 

13 

2-93-3 

0-«-S6 

3b 2 ± 77 4 

12 

21 77-2 

1-47 32 

30 0 ± 2B 1 


Supo&kl Cell lalex « thecfcn OKd tbo 
Oniamfe Efoopakbr lodes. (DEI) dev ek ipeel 
fcr nle pvpcMc ct bkMty e/ estrogen 
frefustiuH in wcsm All tbc roemu vilije* ere 
f'A^' i ri d b Tibk I sod the comptrin ol eSeea 
dtlM tw efljum ■Codlei ere dsxrn to Flgtm 1 


PaocBm 


UAig Ibe Saper6dil f>Tl laioL, both, estrogot 
Koda [>o*ed to be VT»4>^ngtrrrf\j»Je to cbe 
of (be Yiffaud epitbefbnn c uuip tte d to 
*e puiuoiuEBt «ce (Tshie 0 Tberriee lisy 
be mtoxbcBfeibie m K faegwa ci r . ryr . eta t. h 
w ladTtoc tie CKTOfatldty ci diCerou p iqj » 
nau. 

0 05 >ad 0 1 mg e muM ol »en 
far Artio Ktsfies. Tbe KKrcMe a tbe 
faprf cfal Cell ladex n 30 0 (SD a 16 5) U- 
"tof tiwmeiTt «Kih m n er sn ol 0 09 mg aid 
faerma tt M1 (SD a »7) faQcrMng 
0 1 hsve beea — n Ksoderd 
'■ifasl rerpeeart 

U (be teitt cmj g euK. tSect" a*ed m regfaul 
W trt ni to meea (be local v gfaiel effi-ei 


«d seeqaal fc»- practtoil purpoaa ooly to 
ue erabatiOD of tbe erm^mic efra ol kodKidosl 
pipejUMB. Only m tbea dtuattooi doa tboc 
*** lirect and Fcopartanal rrlationihip be 
tbc Tatmi cy tu l cg y end the cKio g ea 

deage 

qnantaatrte eveloatb*! may only be 
^^faered tn peamn with urophie regmsl m eai a 


^ rcuu n to lie pmiTaiineiii aaa with tbe re- 
•Ppearaoce <rf the atrophic ctianite* in the ragmal 
y t hrjiuii, conariemea pardcnlar peohlca 'Ha 
Ctot thet top mtficei may retnein etoraied tor 
*™dnK, cren up to n dayi after cKro gen 
“terapy bed been dbeomtooed. dm the Bmita* 
“<*«1 ntfiadre cytcltgy to tla MCKneat 
PAdttt* ttodcijcdiig eyeileal hensoDC tbenpy 




or 


^^falcal prtedee, tbere fa an app arent lack 
lartiw tofarmsdea on tbe cftiu | ,tuid ty of 


T«nom fyntbOlc and natursl otrogena, whkh 
are used for treatncnL Only tbefa- 

ornladcD ngipreaxD p cop citl ei brre been reia- 
thrdy weQ cxpfortd. It waa decided that f u r th er 
Kwbca Mtaild be baaed cn raftoal cytotogy 
One tf la (J T ) ctflc c tc d toifc poMp of 
patleno with primary and rccoedaiy amma^ 
rbea All ilwa c patients lUjuli C d bormatal re- 
lit ther apy and appeared adequate far 
triafa to dcTcfodnc tbe ejut g eal dty of varkm 
fynihcdc esut^fui nanpoenda Tlie largest gimp 
(TwdTrl oi pcaaoenopaaaal wotm. 

A anUerm tesbniqpe of medkatkn with 
various deva cf mestriDol and et hln y l g tr acbol 
far tot day pofads fa praatad a* a mesh e d for 
the amjB'M.ut of tbdr uuo ge toe poteaey \agfa 
oal cytatogy vras p iJnuajJ la 40 caiefuQy se¬ 
lected ameserTbde and jn-nJiftJTinptf1 wc eum 
with togUy scofadre vaglnaJ r^^bbelhan I tba 
course of these toveaigmifooe the padcsts with 
vaginal cyuJ ydc cytcilogy and tUMnUaHi re. 
ym sfa ioj ui tP e suigaa therapy vrere r-rrlrw^^ 
frran (be shady M «eQ at weral older wcenea 
with iHiiiintiju^ CT ahoatnal rcapoesa. 

The todn ee d esti og ml c eCects od (be ragtoU 
epfabetim were mcasuTcd by Tbe AVt cf tba 
Matmijoo Index u the right and an hw- r rH c 
to (be Superficial Cell 1r*^t-w Jg meat patients 
dcfljfalE and rapid ngnj fa uu wia obaloed by 
tbe atjndnfatradop of rt'li-» T TKi S iv.o fi- n f,. 4 
mg daily for wn days. 

The l oo eaa- to the Seiper&dal Cdl lodes to 
ftw npaj to to to the pfctreatmenl stato was 300 
(SD ± ItJ) for meatrand 009 mg and M.1 
(SD ± 26.7) for me str a uJ 0.1 tog. Thb may be 
adopted as «aadard re tmjx vaginal resptue 
to ftTther ownparatr. mafies of other ewtgenic 
ct anpiH i f^ fa The vaginal re sp ons e to 0 03 n^ 
daily erf mcssmnel did wt eatSer dgntacandy 

6tan that of 0 03 mg of ethtoyfcstr^llol. 

Further eaxgwadre ndiei are 
between 0 02 mg m csttainj i mal ethfary Wr^^,^ 
and 0023 mg cf ethliiyiestradki and mefimml. 
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Ta»1 I I \ /jr *(n,u Ittf \ff I 14 /X'/zm rV *T M I C// / cj « ^ I' F r-u f* t I 

JODi Cut } Tk \t t4 m4^JSf-fT^ I Cfll I J I tr Esf rVfUm 

tsl 


Ucunhst 


eQjM 

• Mac 


Numlier of eases (n) 

M n M tor tinn fnd » 

•H 

23 

14 

before 

10 87 3 

IS-fL 3 

3-'V4 3 

afi 

1 87 P 

0-C7 35 

(MJ-57 

M a diff in Superfici (Celll de 

10 4 ± 8 M 

30 n± 18 5 

54 1 ±->i 7 

± s n 





^0 >» imr »*rrr fin lly Incluiirtl in ihr trial 
pur cnnadji dy * 

Pfnnaiurf m-arian f It 7 

\ Hj e (untir*! c ir In 3 

PiHfmm rpjirul womrn I 

(M*" ranqr-in Vi>r»> 

Total 40 

ITic 40 patienl' >»n*c c^ncrvTd foJI<?nltwi the 
let! <la>i of e«ro(ren ih<Tap> arnJ in ihcK caff* 
rbowim; d«b)ed rrerr^don of otrotmjt rfftm 
chlormatlinorw *«utp 4 ma dails vrw civtd for 
ten ilaxs. \ irdiiciion of itw niprrfurtaJ erti per 
OTDUae flfcotnpamcd b> a diifi to the left m the 
Muitrailon lode* wa oO^ervTd in all Uie*r pa 
lient 

et 0-40-00 poor to chlormaduxooe acetate 
0-93-5 aficT ten chkn-nadiirooc 
acetate 4 njs/da) 

A few u-omen had an Indi;nific3nt trdurooo in 
(be ftiperTteial cell peirmuatc 

RtfUL-n 

\ ilcnincant dtanRe in the cell population of 
Ibe vatjinal epilhelluni wa noticed after ten 
days of mairanol or eihin>Ie<tradroL As can be 
leen in Table I a procressisr increase In the 
Superficial Cell Iiwlrt i apparent (See nbo 
rw I) 

A duunetdeerense in the number of parabasal 
aixl an incrrasc in the u perhcial cell ourahen 
compared vriih the pxe-lreaimeni Kate can be 
icen aianqei in the p ci crn iaqe of the Inicr- 
roediate t)-\K of ccD VLCre ixK ^upaificant (cr 
meitranoJ 002 me 3 

_ 1 S7-12 after therap>) Sotncilines ibcre 
were bcertcver no chanet* aU (Tobte I) 

The clTecu of estroeen on the i-aeinal epitbe 
Hum n all 40 women after ten dai-s therapv 
y,C]e quite uniftem. In nwt umnen a 4 mp dose 
of chlorm^linODC areute ffiven for ten dap 
caused a definite and rapid fegrewsn of the 
csutiffeiuc effect The number of superfWal cefls 


deoeascii and the small intnninliatr ccD te* 
eamc ptedonunant, to be birr repbeed b> tie 
oval parabasal crQs. The itTiriiioo »js c®* 
Mtiered to be complete witen the smear ctuxainrd 
main!) small intennedute cells and parahaal 
cells with numnom leuVocsTes and some Deerwt 
debrK 

TTje Superficial Cell loda ts-ai cboo w 
measure the escopemc effect oo tbc 
epiihelium. Uovrecer we were do* mtcir stro^^ 
eoluaure; Individual respewse* hut In obcrtnfnf 
hert calmain of the mean effect of bro 
esmvero id wTanen as a Uoa#*a> Nciibo’ < * _ 
eommonly aoepted r>iia:«iWb Uahn^nefl 
the requiremenu ftir a pood Woassay 
fUoear response » the kc dcNe »“• 
vamnee i e. mdependenee of the dbpenttn « 
individua] rerults ftom the dex) Apart toca t« 



Fto. l a) Comparisoo of rffrets t-o 
(mwtranej (MCE) aod etblnrkgTtratSol ^ 
tlw elnrd epithdhim icr po os e In 
stromcn. b) The reiatknhip between the Super®" 
Orfl IndGi (SCI) and the deme of rttmT" 
ndolftcred orally fer 10 da>s 
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Prtlimuiary Report on the Incidence of Cervical 
Carcinoma in Situ in Iraq 
Karaua Kobba KLBCiiJB 

A/mk OrfTf Uwtrmn tf 


The tn d ch a cc of etfcmam of tlite cer-B ftno* 
07 tmrti (ren ooe councuitty to Kooihcr 
Son ds krtTodoeboQ of mwii njciirAnf tnkv- 
fficpn lor cftologtc (ratty tbw cratba hc\ 
bnocK cf ddbmc pnctlc&) vahke Id ento^ to 
ciduLc iltf mcnQ ta cJ deixt of ccrvkcal caramn* 
a toy c rmmi,wrt T 

nh aaty bu as tu bm earned an to 
Tlr pi ' uet n (tudy »» Oncfu i t ooderuien 
n fad ow bow toe toealeace of cervaal car 
<>aaa> ttmat pmkxohuLzrftr Vtodren tow 
Moxae poop of paunvu compua with mula 
® «hcr para ef toe worU, arid » try *D ektret 
ny faaon tow awry tJirai ths tmle^ 

iUmuL Akp hlrroaoi 
rbe padeaa tn tob (Cody «otnra who 
*mdai top pwcdtofie otopaoetu cboK of 
^ l^ aJiiuem of Ofaartno aad CyroacceicBr 
tnovy cf Baghdad Tbear patna are ap- 
t^^wwfrty 90 per cesl MoWem, and ctcooft aO 
Vtm 'll iri ir% fTTpVut \ total ef I IStt 
»n abot toe aae of ntemr I'd (cekinf 
tdnet for ▼anoua lynecntopc comptttnn, 
era tmiiiitd dortog ■ j »-mcatih penod radnif 
“ J»***cy 1970 E*^ tkoratn wm tctoTwwr J 
^ tc bet ri bta(or> ton iht ww 
^^'»oaI>)r Certtcml ar tpro a tnd vajpetal nmv 
okeo from each ptornt The ■near* were 
■•“ed both the Papamcolaoti and (opra- 
«ta» fbnUitot crrwl bhw 1 ) 

Rxatnsv 

Of the I lU pttxnti cady four wer found 10 
^ OTctoonit in ntu, wmoR an inchirace of 
* 4 per U»ai,rvind 

n* ifte ducnbmioe of the padeam b gtroi to 
rWfe I and toer pamy to Tali* n The a voaife 
fortty u 5 I etaldfcB per patM TaUe III givca 
to* data cneemnrn toe poam cMn In two of 
toeae 6m cMOt, thotub t y tuk i ^ i c e cwmuatw a 
••tnnaiiy aataewn of t attin t ju ia 10 oin, tbt 
*1*00 m noe fcaaid by ptmto btopwy and only 
•PPoaerdw caafzatnwi ipeoiDtTi tafan one week 
“T' Jio catei of tmadve r a m rw. m »ert dc 
'"Ted IB tokwuriy 


OoCLWX 

An tacidPace of 3 4 per torsewand wnean b 
ODC ei the kmot to potibbed Krtoi Fwfe and 
BennukCoo* eununfaaf 10,000 wotnen In ^nlc. 
rrpeatrd an I fai dcn te of tfi per tbcaaaod wameo 
u poor cpmmnnity as c^ a p e ae U to dx ptf 
iteaMnd to pcivatp cc tcsto'pilvuc paoma m 
be «»TTW db P kt Way and cn-worko^ (ourid 
na nt dro cr sncranivaiive cardnonas ainca^ 
€70 aneon fn» Hoenen OendtoR B^oPral out 
patient ftvrna an toesdeoce cf about lunc 

per cases Suxtt found an toeictonct of 

■a per tbcimiid m 3d 000 aicaaa itom heahhy 
w««D*s About balT of ibne pcalto asean woa 
(real mvifive eardnuoaa Cbrtoopbmon, 
nuirr and Orye, mai yt n toe reruln of over 
100,000 ■nenn, found ntoo- dmitor toodence 
of 6 3 per toamsand of torse 2 B per ttoanaad 
«v«e invoto* campomas 

The kw m ei dpp ce to the prent lerin b 
prebaliy due m toe ha that all hi alem hutoandf 
arc clmnscfad UnaHy dmmxufoo b done 
b>^rcD bfnb and toe age of 10 or 12 yean 
CimflncMca:i ii an impertant toctsr as bat been 
toown by many ttwlia, an soofs* ibrm rery 
drtaOed cne toy Wynder aad co-worfan I 
toe prtsmt i cs uhs toe efTeet cf ebcuxocttkm Kdo* 
to have oBta the other (actart ajcb as early 
numage (moAly t toe age of (barteen to taenty) 
Tbeie wcanoi abo hare ery larfc CtmOiea, aa 
ibcMB by toe togfa *Maagc panty of 3 1 chikireii 
per tooosxnd wtam Both of these iaciors lo- 
crcaae toe tocirictxc of cerrt ca l earorama.^ 
These wurm abo eooie ft can MOrtina-dan 
(amlBci, an H np orta it t (actor to harrcadiy toe 
IncUem ofcareioacaa 

Aimhrr tn^ortant 6mnire of tha nudy b the 
a(^>a>Tsit better ndhhfLty cf toe K^iraTUal ttato 
as roi npar eri with PapaitfaiacKi (tain. Tti cf tl^ 
fan eaaei wwild hare hem wrU^ ri had the Pa- 
pT i Vn Ue wi (tain aloec been osed. The (upfavltal 
wain hag the advantage cf ox rw^ dl rT any cces* 
pQented (tatatog trehniqae. Btacf eoune. brb^ a 
reda cf freth pipajaJout U can oeily be t»ed 
where the dfafos can be examined tmwifliedy 


m 
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TLTTR ASn ITUF'CICW 


l 0 i IS \, 


\C*.SWXtDOMtVn 

NcLnoHlcdarorrm art due lo Mr \-J \\1l«on 
(G D ^drle S. Co Ltd Hn:;h U)-combc 
Jjjijland) and to I)r II Kopera fS \ C^anon 
Oil, HoIiarxJ) fortbe^cntruoiuii^yc/meiifanol 
and cthm) Jotradlol uitd in dili tnal 

KEirntNcr^ 

1 de Bfux, J A. M iHnIi other than txKJUihc 
cyinJoTT ^ rfc«Tnilnfr*«’ the efTrci of pro- 
fmtngrm Acta Cyiol C JI8 I Rii 
rdttm R, A Oticro^tn entaxoobm ihrtffiiTt* 
of ifttoiUTPOc peopiorule and 17-rih^l 
f»ortcfloittrDOe on nritroot tndurrd chjner* <* 
-afinal cytdr^ Acta Lndcrrm. 23: VJ |017 
3, rcfio, J Hoin cTharmantf oeemdm poor 
prmotiurr 1fi rnndUirjtion* morphn^iqun 
uininn ct ra^naJn dr l« phaic lutnde bci 
U (rmma m-Bricctuny^ri, In Iji roocckn 
Lut alt PaH*. Mjuion ct Gt ltd |*lM 
pp '^7 iM 

f rr«t J K- 0»KTpa Bade to Central Cfto- 
paihcfnc^ ?r)d rd. naltirMrr Juhm |fopi,tft« 

Prr«. I ■ 1 

i llatUm, A. L MoaaLtmU. L P and UlUit* 
(ocL \ P The CTtmctnlt potmiiaJ of 9tri<d 
Smtr J Obitrt Cfnee 102: Wii uTO I'RA 
6. Mct*rli,A. Tbt cnatunuon alut AcuC]rtef 
IIj‘’4«) 1107 b AcuCyiol J JTI lOI latO 
7 Pundd J P ^ympcaiuni hormonal cyuioaT 
AeuCVtnl I t lOJ-IOJ 

B. Srttdtror C \\ Suibdcal l^ftthndi, PHih 


Ld doo. Amo, Iowa, The lcn»j Suie rvAw 
Prtii, I05G 

** Trtrr J E mo^ tn trtanoent In ite owicpjt^ 
An lot tutioEul Syiitpodum. J Rfprod Uol, 
I 43 JOtjS 

10 Tcter J tTim utj ir trnt rqnctuid par 

ootro^oo ft prc^^outHi de ryntboc dja ta 
amtoorrhtn cToridnc pnxoMneooe M. 
^oc Koyal CjnfC Obfwt. J* 

lOGfi. 

11 Tcitr J pDtail,J and KkdJ Rodtm dr 

i oct tf tyTOatl ro jp fc fufadrmhc t kxy lerot 
do t yndmno poil-meoo pau J quo . 1 V 
tuailtn DtdcrriaokfiqurL Parh, rTpjTWP 
SorabGque Trancalic, 1^6, pp. 85-51 
Tcttr J and BocriowiU, K. Cfto-bonnoMl, 
hattdoiric*] and cytoftnttk itidVi k 
(pmadal d y ufnoti. Acta C>Id 

13 Tcttr J BocatowjJH, K. and IVtorin, J 

of horroonaJ dmAlJ oo iansic Ri ortn 
dort op nirat faj hyptyieiada) itatt »ali **d 
without dmanmixnal boormando. 
iotem Goner cn llortncnal Strreidi. 

May jn66 

14 Tctrr J A da«16r»iion ef iSe »>ndroina d 

oraHao defiekot) Thf JV«efitiD(n d ft* 
Tifih WoW CnofTt* oi Grwe. and Obtrt. 
B ttmrenhi, AuuraUa, 1%7 p. 271 
15. tVW. C L and Da^-k AI L Qxipjn^ 
•ctKity of pro^matiooal ac«a e® ibeb«*“ 
f o danrvtum and -atioal r^ibdrua d 
lufficaJ caaraio. Ana. h N Acad. VI 71 

50 P iwa. , 

10. U»d 0 L Oriolosfc India* <cr bonnaul 

rvcMmmt. Acu CftoL 12: 87-^ »•«. 
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Chromosomal Fmdmgs m a Case of Leukemic 
Reticuloendotlieliosis 

AuaoiDRA Forki • MJ 3 , Mario Baroni, Mil and EmiA Paoifico ScJD 
i OtNi Umtm^ If AI fm, itUa, Ittfj 


mleolooRfcditaoN. 1. rut mUN 

rf lit rttittJoorfoMUl 

5;™>^ I>1 TOavt prtllfcruRu 

ttH. b tuioR. 1^ ^ 

praro d mtubm cdU n. 

■ ii iT bffertnt from iht dv 

uooooyfr.?: 

fiallrV obafacd fa c»* of 


0 2«^rctlailmnccfli8 8% the my cto Kt-eryt hro fei 
r»no «sM I 2 Tbe mkuhim cell* wot hj gnnpi, 
■> ili« joroe of ifaem h*d tbe miriRl ob- 

wrmdoo The retjcnlum crUi praeoted n»a*I}y 
*a imfokr C 7 «^ 4 »jnjic boeder rlelie^tu 
phifle <TnT>l«i, round or indented m^irtai 
wub jponfy duocMtin »nd nudreJia 

Dunng hoipiaJ a rimlM'r i left ptur»J effimn 
nppcnnd «nd m ma mj e of ndos wnj 
The (MDcot n c ai T d only upperthr trenonent 
■nd w«s d»cb«nrd on hu request en July 8 in 
poor groersJ conduken 
Hewwnadmuted lewdnytUter nKUbori 
«wy fiadinp WOT RBC rdlo*ait*Dai rate ® 

--r—o«weak— _"-^ 2 , 20 Q.OOO/iniB' WBC 

fcrer (J7 ^-r 8?^^!^"“?^^“***“’ IS.JOD/niar wi* wmerJdU 49*^, esdaajhii 

^ 2^ rwknium all* 2S% (Fij 1) eythn> 

**“ P««t WB bl* 2 *“ \VBC The atkolum ^ wereaS^ 


C« fUeorr 

np« I uu 19 


I tbe puai 


- - •'» .twmum aaj* WOT ait»- 

li« phoipbwa* eei o«. while tie neorrophO 
•ftoUae phoepbatme kot leartln* to KnpJoT 
wweJeramd [138] 

On July 16 tbe pmjent wm tn uiAii e O to 
•«IK »3 depertmeot and underwent esnloratorr 
ll-nwany Hep^neplenotat^ wm^efimed 
wd «»OT InvolvetneM of the mesemeric 

m birwH A __ r _ _ 


nbbSTr rf* *b 

e. Lbot. a« 

6 on bekJ tbe 
d* rnjTTii ^ileen «b palpable t 

H-re wTt^te 
P»4»ble The laba.- 

Hb f Kditnenttdan rate S2 «nd ■ _ _ 

PU<tln.^loSo7m^..S!?‘^ IT far n aJmml rtflA ejuio^ p.a^ 

ICOa ar™ I pnxhrotnbui *ni^>hemia, probably retkadom cell onxm fF» 

marrow (tb mvelobW* i 9 « __ hnU n .7i^^ “■ tarai- 

■^efcr>ta 7 |«-- ^“twuiki jxo- lytti Poriat treataeni iha ■rlfm cniaiwr.i . -.rL , 

g4tW.>ici iGse-*’ 116%, tDet»- 8ra»lvrfy ami mu. ■>,,., edllarr 

bmp phnir ^^._t-wciythrehUati 1%, iboaed nmderaJe ajbkcdw , _ P» tkijt 

_rjJ**** erytbrobiaei 96qt r.n t,-i w. ji_i_. Improrement and 

nytbcoblaw ptJycWa t^ '^dbchar,ed « September 10 

g?SS 

Ss££^5=SS 
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VtniBA 


Iti IS, j 


T\BLr I 


Att I) stftiMi n ti StT fr / 

- - - TVBLE ir 


»fr*tkw Ffttn t\fSfTU, f Eav^ 


■XK39 

3i>-J9 

4o-r» 

jO nd oter 

ToUl 

430 

407 

2V 

50 

113 

3fl I*" 

r«toT 

\« 4P>tw 

22 *•• 

4 4*^ 

100 or 

7cro and one 
Two and three 
Four nd fi c 
CKrt fi c 

221 

233 

"VS 

470 






TABLE III 






brUtU } F*fift0 Car 

V inltj 




fuUT 

3tii 

crtofcxT 

HhtMatUliMT 




hp. Mai 

S^nmUal ftal 

r»ti HM»r 

o«yiT*T 


50 

4 

35 

roailivc 

Boalii 

\e< ll T 

Carclncna ia nm 


•13 

4 

Ji 

Pwiti 

Foatlire 

Ne<ail c 

Cluriootna la 

3 

•W 

4 

•*4 


Putltl e 

CarciDoma In situ 

N I done 

4 

24 

3 

II 

Nrtfaihe 

PcMlihr 

CarrtnMna In all 

Not done 


»f(er uljm; the mjcftr uhleh ma) not *!>»•»'■» 
b? pnKilcai 


Stnntu^ 

Tl>r rtwiii of cen-ical cjiokpto for a prrwniinc 
sunple of **orocn aUftHlir* « p>T>rroio(:ic dinlc In 
■ Moslem Morkinj cUw rotmminlt) ore wr 
vcfcd Of I 152 ca«e\ four »^cre po«ii\T for 

caranoma In rim A dueu^rion of the caw o( 
the low ir>cklrocc ii o/Trred Supr3\iial itaininc 
of the crn-ica] mwar ter tw to Ri t brtirr rmilt* 
than the PapanKt»bou proccdurr 

Rarxuxcu 

I Bo-an*. r Bo>-e» D A and FkIW H K. 
The Influence of cjrtolaglcal •cremhi( 
prrttram upon ihe irtc»dence of ln%-*rive 
iquamoui cHJ c mn«nJ of dw omi In 
BomB OJurobw. \mcT J Obiirt. 0 >o«t. 
U ew-noj I H »4 

_ Chrhtophmon W M P-«irf J C. nd 
Ot^ J U Control of cmical ewer prt- 
liminafT report on community prop^m. J 
V M \ Ifi 17 ^ 182 I'W 2 


J. Cbrtlop>»Tion, W \l and P«W 
Rfiaiion ot cerveaJ cancer to 
and chfldbearint New Eaf J ^ 
•>33-259 l*W. „ 

4 dcBnn J and WctwM 

rmee c/dyrkaiTOiic ctlb 1 «***Sf^ 

fauikiCK, \n3 C>toi. It 37 3^ I®' . , 
5. r**r D C and Brtnin«ioa, J L ' 
the epWcBiloiocy of cmfcaJ 
J Obalet Croce rtt 516-U5 l|^ 

6 llalawaid V, ABNaidh. M 

SmJary ta ^ *mdr dw cauol "^*5^ 
between i i-r—*— *«1 ^ 

Madder BHt. J Urol (In pee*) __ , 

7 Maevretr J E. and Bafrd, D 

cerriemJ uirciooj oa In die S^ort^ 

BnL hied. J It 1631 1636, I^el . 

a Stem E. CrtaJtafcal a^wdn^ tr ccrK 
Cancta-m 122 I'A 1938. . 

<» \\T S. Damn. Pcbcrdr 

M V VaRinaJ cyttiotfr I" *««*• 
Lancet 111 624-G26 1%3. ^ » D and 

la Uyndrr E. U ComWd J 
Dca^ineamJ K-R- 

licttrt in candooma of the cet^ -» 
Otatrt Gj-nce- « 1016-1032 




Gbromosomal Findings in a Case of Leukemic 
Rcticuloendothcboais 

Alesiandra Fown,* MX)^ Mark> Baroni, MJD and Euua Pactfico ScX) 

eSma 4r/ f am L. Drrtf<i" t/mmr n t i tf XI XfiitM, iHh 


LnAtmlc l ydfiiLTt-wIrah^Hn^i (j g rvc ottllf 
M£ (lbn« at tbe Ty tir^ln»»TVtn«h^t«l fy KCm ^ 
tt*r*aaiflai crtcmtve preiifcmioo at oety- 
pUc rcDcntoa ceUi in Tmrioai orfm cad 
***». end by the pr w p t i . rf rttkaitem ccO» m 
poifhenl biood The B ewpic c flc reoew- 
ka cril cin hrw cUTcrem from tbe TO7 

““lifintiakted tjpe, tn the taooocytofcr’ 
fTP<« ibe “lyinpiio^ type 
'aK ftnd m gi obtdaed ca cc»e of 

t ncT tl nm cfa Tb e flo ^ to to ccuie v»ne»y 
p»i*atoj to thfa peper 

CUs Rocb 

^ f B*»le, Cfe 43 in J^igy 196S tbe pcoeai 
^i{iilKdqf^Vigf, todfoe, laeredc, esesuf 
*w (37 3-37 tad Iom Tbe ptent 
(be fetoOy doctor Irw tad qjtocn 
®5»aw *m ootaL ai da pciiaii 
■> »ek hoipfttl aimUorL 

to ihc Ctodc* dd Uw> (Ji 


*^9®X tbe Bw ww pcJpcble 8 on bcIoJ (be w** eWibad [J36j 
^ eaal naqfhi, tbe eptoen wm pclpct* ti 
™ tna wme ttnWhnl toie there w*j moderaie 
■ipcrflac) noda pclpihte Tbe Icbcn- 
findtop »ete RBC adfaaentebem rwe 32 
6 f/ioo ml, RBC 3^000/mBi' \VBC 
wlib BeutrophlU 73%, eotaophib 1 
14% mcwccyta 5%, metcmyelo- 


0 2%,»«toDluincdbe«% tl* roydotl-erTtiireU 
ratio w« 1 2 Tbe teuaihan cdb %cre m groupa, 
Ki (hat ma of dni n had fn <# d the tpjiUl ob- 
lOT cum The redcutom r<»0« p f eamted lauDy 
CA angular cytoplcsnuc border ddi ca te bcfo- 
pblhc eytoplnm, round or indented nuctota 
with (pongy ebrooutta cad nuefcolia 

Dunai boreal edmarioo left pleural effuaon 
qjpccird cad an mcreaK of ><atc> was anted 
The patirni rctthrd only soppordvr trea tm e n t 
end was disebarfrd on bb irqoctt 91 July 6, ta 
poor fcsocraJ n:rid.lnnos 

He was readmloed firw dcyi Uie’Tbe Ubora- 
lory wtn RBC vdboesutioa rate 0 

Hb 7 2 f/100 ml, RBC 2jro,00D/inin» WBC 
1S,300 /ibisc with netUTophlb 49%, wnophlls 
4%, haaipbib 1%, lyiophccyto 16%, noDO- 
cyte* i'' retnlum 26% (Fif I) erytfaro- 
Ums 2% WBC The rettoutom cxUi wm dba- 
Uae pboiphccaie argiDre, wtuk die neirTrapbQ 
pbcwphcraie loore cccorduaf to Keptow 


Oo July 16 tbe padat was trcusfijied t 
wnncaJ dcpCTtmait end andemmt ettploracory 
Icparotoiay Hepaffiiplenora^alf a 
irrvorvTt 


ivemeu of tbe ipescn tedc lymph 
a (ouad A iproinxs) of lacltK fluid tclim 
t opcratiai was r e n te d by ui cs IbUowi Posi- 

__ _ __ ^ mefifnent cefls eytnloiic penern of 

ptotelrt 210o6o/nim*^pfTXbft»bhi h'niphotne. probably rrdetdetm cell wieoini (Fig 
1®%, Bormal Weeding cod coacutotiOD pctbolofli. repeat 00 lymph node bJepay 

™** tool arr m n htlmibio 0 30 ny/lOO ml, Redeohna eefl mfcnoia (Fig 3) 

bloQd Kifcr ciKl area nttnscen n* patamt w« Healed arftb blood transAi- 


marrow asplratloo Qiine 19) showed cycJophcaphatiifcie, and Uttr arlth mreo- 

marrow hb myeloblcn I 2%, pro- •)« During treatmait the ^rleen enlcrfed pro- 

.liZ iss",, giesdvdy a^ atsmootn cxUlcrf and Ingtang] 

I6J% ncutrophlb 15%, ■‘nAwpKtt. lymph oedes became pcipable, but tbe pcttoni 
t **■ 02% proayibroblcsa 1%, showed modoate sob^eedre fanprorement cral 

■*pahc erythreblcHi 9 6%, pK^yetanaMto- ww tfisebarfed 00 Sepuanber 10 

oythrohlcts 148%, ortboebromctic H wes readndeted Cfcln few days Icier to 

^tl*t*Dl*as 7%, lymphocytes 2 2%, n scaiacytes '*'T P®* general OMllriani During tl* third 
" dito wl m be weraened profnadrely The sfwW. 


Ckiaea lU Lcsoro "L Devoso 


became merr malted. Oo SepoaiieT 20, 1 


.EmbnWoty uXSy about OJ cm to dtoarter 

* obaerved 00 the ito of tbe tn** aid <rf ftmhr 


a. Dr A. Fonc, a*ic dd The padeni died on October 13 19fi8. The 
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Form barom, and paciftco 
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r 



r« I rttieuJ ra MJ» -m o nnfytufar 

typf fo rimiatinf fa#or*t \(*r CrOm*j/d-Ginnu 

luJn. xtcnn. 


ably from rMiphacMl Tirirr^ dUTir^ reikulum 
ctll probfcratjon in\-olvim» Ihrr »pWn 
nocks, and in ^Lin nodukv 

Mattkiau and MmKico 

U rrct prrparaaons of bone rturrou and 
peripberaJ blood, and ciilturrs of penpbrral 
blood for chroinoioroe *i tdks neir made ai th 
dales IT]waned in 1 at le I Ml nucerial forcliromo- 
soiDC uudiei M71I coJkned before dwroodirrapN 
Dirrci prrparatKJm «erc obuined U incubat 
me bone nrnnrwrt for 45 hours and penphcml 
l>k>od for 2 hour* Coirero d*" (Ciba) wadiiug 
the celb tn cr wiih Hank* (oluoon irraunq nith 
liluted Hanks aoluikm (I pan Hanks 4 pons 
diUiUed v^aier) Ax ne m methanol aceor acid 
(3 I) the chroroo-ome spreads were obtained 
b% the uir-dnin^ mellKsd vtith sbclit tlamin^ 
and Herr tained in Gienna seJ uoq 

Shon term leukoc>(e culture* uefT earned 
out with and ulihout phvTOhemaeElutuun (PHA) 
Culture* for 4S to 50 hours without PHA were 
set up by midriff I pert ol leukoci te-eorfched 
plasma obtained hrv spooianeom sedimentaucn 
without PH \ (be 2 hour*, and 2 pan* of TC 
Mcdhitn 199 Ddro The 72 hour culture* were 
I up in two different uaj-* (I) by a mlcro- 


tneiltod (3 drops hqiannl/ed bkxd 9 ol TC 
Medium /99 Odoo 1 ml autofacfoo* pinna, 
O'* ml PHA M Ddeo) (2) bj a marranetltod, 
modified from Moorbcwl et aJ * (I part of Inio- 
cyle-ennched plaima obtained bt spomioewi 
sediioeniatjca without PHA and 2 parti of TC 
Medium J99 IXfiro were prrincabaird fcr I beer 
at 37*C In a lirjre fUt*boitom rIm botdc, » 
mno\T the cell* able to adberr w the flaw. It 
pol) roorphonufleaf crib, rooDOc^-ta etc. the 
•upematani was irmtnTd and the mhuro were 
ftaned with PHA) After /O hour* CotenDd «j 
added /dr rwu hour* and erlli were hanoad 
acrordiost to the roetliod decribed fcr the dirtci 
preparation. 

The direct preparations and ibe culmrej nut- 
out PHA were cairfed out with the annofmjdjin; 
the chrtanoiooia of ceJls capable of dhfcfiic 
widioiit bemj; rnmulated. 

Rolxti 

Tlie refulu of the chreromcnae midw «« 
tummariml in Table I In a direct prepararioa 
of bone marrow wberoieiiadumccllsfppfwnuid 
6 6 per cent of the ceD populaaon, a mailff 
chromosome was deicrted in direct 
observatioo In 19 out of 100 metaphases and lo 
other meuphase* not wiiabJe for counuw The 


# 


Flo Reticulum ceDs tn •scillc fluid- 

Indented nucleus nd pr a ui nent trackcO' 

Papanicolaou ttMjn. XISOO. 



Fn. 4. S«*B<rfIrBJph RomIbbi cdb ortona. He=BB»y)tn »nd e»hL X&40 


T\BLE I 



6/19A« BM Dbrct ® 6 U »3 JCD Xl»Arr ob*ernrd lo w* nnseit 

OUlJ3K« Dot Kuubl« tt^cocn 

at 

fi/3Vl£ PB CultorcMh ^ - Rnr* mJuwa. d« «Jtable £6f 

«ntb<wl FHA twnj nf 

i/V/rt Ft C«lutre72h 
witk PHA 

nlcracDHbod 3 — 7 I (1 Bliiet tnn^srwtkm 210^ 

tMCTonwlbod 4 — 43 -— 49 lUaet trantfcmatioa 31^ 

7AI/6t PB Ditto — I — — i loroc incr» Billow* not »uJtable 

lor nnioiing 

CulmrT4eh ■— — — — — N nJiow* foood 

w tkou PllA 

hone mmrrw PB penpbcni blood. 

marier vrr> mimnc chroaioame witbom 4) bn the Ar-hru oot < ii m wiii Sutce tbc 

■D rrUeot crmnxDcir (FI^ 4) Tbc cbrormaaie kk^ Iraftb of ihii chrocBonme equal id 
» a*l>4i dn>rd that tbe karyotype of the ab- that of tbe otba- chnJtnontDC* of the pair a 
t*a'»lctoe'»w47 X\ mai-l- acrordina to the peiiuutric Imrrrion In an E18 efarotnoocie 
rwiivlaJaiwe of the Oikaao Con fa cacc nhilc n e io ed mor* pro ba ble rh«n rimpic ihon-ann 
tbit of the eeDi»U hero mark erwi* oarmal male deictloQ 

cauplcuriK, 46 ! wrtral metapbaw* ulih A falah raw (U*") of bypodqAAl eclli both 

the m aiier one cfarorDOB xa e daadAed ai Ctfl »hh a«l Tildairu the marker dtronMone hm 
'rrnr^ te be mere acrocentric than waii (FV prrient, lo ti» bypodlpJoU ccUi, chraanMnn 
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Tia 4 Spread aad karyotype of a coetaphaae «Hth tbr mitiiite dutLct chi otpoaome (aimred) 
Note (he funy appeanoet of cbromanmei. Boar marrovr cCrret prt p ar a doa. 


MTir miuictq from \-Brtous pnnipi, >Mlh random 
km. The chiDtwxmiei cf the abnormal meu 
phxtcj «crc Kan c tl mn furry (fig 4) arvi wtjt 
often more tlender and Icm conirscted thiia ibo«e 
of ihc nonnal mciaphaae* In wtne roctapha*CT 
with the abnonnal kar>ot>-pc a bamphllic cyto- 
plaimK background ^ilh no granule* wai preicni 
vrWch permitted a dUTerendatkin frotn the meu 
phaic* occurring In cell* of the m>ek»id *mr*. 
but r»t from tho*e occurring in the erythimd 
•eric*. 

No mlto*ct, or metaphavs unsuiable for count 
Ing ucrc found in two 46 to 50 hour leukocyte 
minim Hiihout PIIA, an up at two dliTrrmi 
time* when the circulating reUculum cell* were 
5 arud 2G per cent re*pecti t1> 

A nonnal 46 male iarNrHypc wa* prearni 
in the ceUi obtained in 72 hour cultum with 
PlIA, except that in octe ceQ with il>e o-pkaJ 
abnormal karyot^’pe (bund in the micromeihod 
preparation 

In the 72 hour cultures an impaired retporae 
of lyrophocyle* to PHA was observed in Cart the 
am was 21 8 per cent of the mononuclear 
ic microroetiwd and 31 6 per cent In 
' eibod preparation, while in cultures 

a\ subjects in our laboratory under 


idenufal cxperiincpial coodiUom, the perceouye 
of blau crUi at 72 hours b 75 to ^ 

A Hitgle hypodiploid ceil with the nuArr 
chromosome was found ui a dirret preparatkn cf 
peripheral blood made at the time wbra dreulat- 
ing redruium ceUi were pmcot (2b^ of 15JOO 
WBC) Some more mitoses were fiwnd which bad 
such a fu23-> appcanmcc that thes could 
be scored for the presence of the nuiker chromo- 
some 

OoctaDcci 

rhe neoplastic retfcul m crib observed » hone 
marrow peripheral bkod, asdtic fluid h* ^ 
case re por te d arc similar to those ob<a: ^d tT 
other authors in c as es of leukemic redetdoendo- 
theliosu The done with the coc«c«t 

abnormal karyotype in the bone manow av--™ 
to represent the neoplastic rcdculom 
fart the patsent was untreated at the thne 
chromomcnc inidv and tbeirfore the chroco'** 
abnormalitv could twx be iatrogenic 
The presence cf some mitoses ui the 
preparation of pcnpheral blood and ^ ^ 
hour leukocyte ciJturei w tbout PIL\ 
attributed to neoplastic crib capable cf 
vnthout b ring stimulated unfortunately in the* 


M»Tk~■^pnl J97J anowosouAL rrmwca n uurEioo arTTCULorNDcrnaijoui 


177 


pf?p»r»iio« 0 CJ 7 « cdl fulabie for «nl>* pha<w ttutCed. The kJjyotypc M the ■bnonral 
vtTsxmd, «od Uifa narapbw the dooe •« *7 XY m*r+ Vihcre the mariter >*« 

Hi».» ifH uh - tnMker The •bonrmal Lanrotype • odnute chrTaQO*wK I locDe mettphwe* a 


UB praeot al« hi one cell hi the 72 hour culture 
»kh WlA (mJerometbod) The low rate ei ab- 
Bonnai mltcaet hi the prq»Tacicmi frtjra peripheral 
blood may be due to Bract protiintuB fai 
hro d the ncnplairic nroailirm ceQ 
The orlghi d the mailrer ehrutmoane cannot 
be mpn ai i The £ia that It ww traoaaatted 
Craci ceil to cdl, chriof ria: to a Hone, makea «te 

B^)p?e that h ww centric, even tboqjh the cemni- 

Bvre «ai m evUent 

The cbrmowmal abexamabty faua d u> thU 
cxK d hrolxmlc rcoenloaxlotbeltadt b (Qfferau 
Croei th« r eponed hi mh<-r tlmQar ca«i, " 
tboi eoaftnnmy rmr» mm the pteiopweptde 
cy toauauc a y ct d (be acute b cnwp a thrt ° 
Stnctural and autnericai thmrmahdet of the 
EI7 IB d iT t au pto im have beeo reported fai 
teseral aaa d TraS^nt (jnipbocoa “ 

Bi thh ctK. boaever Rnicniral ^ncamahiy 
d an ElB e]«u iivwr Yr^y «•! ivw coo 0 tmt find 
to* 

TheconMjikaTyc<t>pe of iao*t ceb la the bone 
■BTOr uhere oorwal luy do- and efytbre- 
m prent and (be oeoplauc reocnhim 
cdh rt p re a-iKL i J obIt 86 per cent of tbe crD 
nJiQen (be uad cpeodqice of (be 
to^daid and eryilanU terin frw the oegplaioc 
rin* la Mcae aey dv caortnal male eoxople 
raetit an (he armlacnn ly ar i^ m cytct aaty et t the 
*tdepeDdrBce of da tympboblaBK hoc C i ota (he 
■eopfcKK redcuhim oeJ] 

Hx^eirr the blaM tranriormatMo of lyntpho- 
c>ie» a the pr ea euui of PHA me me U m be Im¬ 
pound, in analog T,hb dw obaervailo™ nadr 
cahcT neoplaiclc dlvcK* of the reocrdooido- 
thriul ^«em Tha Impaired re^note 

«ld TW be due to any dru^ dace the padent 
* umiea»d at the (tag of the culivae ttodW 
there dta are I ranance Croen iho* u L tall ied 
“ the cate of Yam el al ° ubeie the hupafred 
trvp*Be*aiaUribuub)e to the neroW treatment 
diia are araCable hi txir cate to t u ig ci t 
^^ther (he aaot ahmiltrioD of lympbocytei by 
PllA mfyKt bai beoi due to fitP‘TWr*l ln»- 
P»haem d ihr<e ceDt <a to «ane plaKoatfo 
InhlbtoTw tTao^jnnatioo of omma] 
hrephoeyta 

Scm\av 

Quriii <«JBB. wndlet uerr carried out 00 cell* 
™a -bocB raarinM. and peripheral Wood b 
P«lfW hh leokeiWc reticulocndothcUod*. I 

preparadi* cf hoae mat Tw aa abnortnal 
*'th amber ctmaBowne waa detected 
““ cboe repre^enml 18 per cew rf the meia- 


Knjctunl abnonnahty of an EI 6 chimoasiiic 
uat futpected Some ceOt ulth tbc marber uerr 
bypodlpkad, with ndtahn ctrooKwanrt from 
-anooi groapa CSiromerame count* and analytu 
pe rfc a ' iae d on the rrma'ning boot matTOw 
mriapfrtKt, at mtII at on perlpberal blood lyrnpho- 
cyiea cultured for 72 bouo ulth pfaytobrmag- 
gl dob (PHA) ihoned nonoal ccmplmiient 
(46 WT Houever an unpaired r ej pc aj a e of 
lymp U arytea to PHA na* noted One loetapbate 
with tbc maibcr cbroenotarDe war obmrved in a 
direct pTcparauan of padpberal blood obtained 
at dmc wben circu] tuig reticuluiii ceGt were 
praent Prom the dan jjiLKJiied I b tngfetted 
that the abnermaJ cIu o u bb u pic ctanplenient 
bcloDgcd CO the neoplatnc trtlculuin cell 
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Primary Malignant Melanoma of the Vagina 
A Case Report 

C. Milton Linthicum MJ) 

nyoooiSm^ Ukmmmj Ttatmt^ 31104 US A. 


PrbnsiY m^ngitaiit tsUacicnu d the Yaftu 
are rstren^iy rare. Etnottn tt tL reviewed U* 
lacrature to 1962 tad fc*ind c**i rqwrted 
They teWed one cf tfaeff own, which wt* tn 
amelanoiK maltifsaat meicootnt. Of tbe tom 
apptmitJy fit^Tioted cyitiofkaOy * oeiy one 
ci^Qi.truTi m atted celli Kot^ re ported • c*k 
of nd i tj toriaragarrimm* wbe^ piftnented Alt' 
err cefh were figmd to the vagtoti mear Aa to- 
•rtu tnekunna wm AkokI to the raftot on ubte^ 
queiU retecdoo The chc being reported wtt not 
di^iiQMd by ^netr bat the ccQi died arete pig 
laeeted tad eesreUted betudtoBy adih them to 

the hiMolegto ^enoca 

Cut Rtmrt 

The puWnt wa t 96 yetr oU wfaue fiantk 
ptn 2-(M>Z, wbore preastctog eoaptototi were 
vtftatl dhchtrge tnd tame btood oaui^ 
«!at»tntrion ww oer cfiagaocdi; tad ra-nal- 
vw^intl Kortr ttkea ti ihtt tkoe dxrw^d only 
oiild KivLtmotti ty^ Becttre: of the l ytii p i ai m, 
n & C wa* coriteinpUerd. The pttfeot arat td- 
aiaed to the bo^dtal otoe day* Um Oirb^ 
pelnc atiTUOttioa u nder taeMheda. bitch k» 
air ptpJknatm ledori, I an to ditmeter w*( 
m OD the utoior ragtot) wtQ The "mr^T, 
troord the ioioa, over an tret 1 9 9 cm, wta 

ptgmet uffj btork The ptpCkunt v«i re uai ae d the 
ctT\a baop^ed and «-UJi ' Ltt g t of the mtametria) 
canty wt ttencceidtily tOeatpied PB(to>to(lc 
dufoowi of the pigmented tedon wai mtUgntni 
mrlatma, ^udx rcQ type whh ulcertuoD tod 
drrp imtsDo (fgf () No other p i gtu c u ted irdoen 
ere band o« the dm 

A cemctl-Ttgtoai anetr ttioi 6B da> pOM 
tperatiNchf ihowed Fowneoted mtUftiaw eelb 
Princ cunuottam i that dug reirtied dMt the 
<mKotdp(gis«mkm»t»*inprTaent There »ai 
4nhi thaierdi^ oe the right dde of the ragtoat 
til Sti month* tfter the poddve hkrpty to ta- 
teiaj peKg tie rrtertticai wa* p erfoetae d An ilctl 
loop «mh Bro-uretneidciedn wt* al« ckw Otx 
(urotor hmph nodes. bOtteraBy rri rt h — I tar*- 
«w». The padeat ccune war 

anctratftd but ihr died » tad oeg-h^ Tr.r.'ti ,. 
pog *»gery 


CyTOLOOW FWDDWt 

A( first fitace. the mtligntnt ccBj rcxndjicd 
reactfre eadcecTTlctl celli, toa oo farther lanj- 
(toy t^y dyi ud nafignant oiteiit nuclear 
mtiabraics were ihtrp tad dtodact, Dodeofl were 
bit* or Unldi-reri, enlarged tad itrefultr chro- 
fmrtn wa* dumped there was loene cLewntun 
dcartog (Fig 7) The Bnclc«r-cyiopi»nic ratio 
wa* tit-itt a rd la maay bat hot aQ of the ccQ*- 
Idtny cefh ocottined brown pig meat, cliher In 
many fine cr tptne cnone ftaanlcs CF1g« 3 and 4) 
Oytoptoan tp^«ied wtgiy and wa» girctiJib-^jhit 
TW ceD tfatpes were tirgnUr totae ppe*rtog 
bite datorted ipheUet, renembJctv IbOE to (he 
fafamtoflral w ed w fFIg 9) TV tppevaace ef the 

^ tioBto/ ctH* died Ems oibirr trot *• ^ 

DBCa«KM 

Cytology appareptly h am thnyi bdpfol to the 
carfy dbgxaadi of nxellp^i rndtaoinat. Ortham* 
Hate* Ih^ tatUgTgnt taritneent to the vtgtoa 



F»*- I Itoadqdo •«:*» tba tnor ihow^i 
tderratlCTi. ItriMoaia reO* we tora dl wt the eja 
tWfaaa H wtQ the wdOTtwota tbwe. H A E 
ttatofXflO). 


179 


IGO 


uvniicim 


»•/ IS, » 



I Kj. 2 GrIU in ihf leal \afflrud emmr tlxM 
njt Baant mirria. An omHioruU nrianfn irranule 
4nl>r»rm Pupjmkoljoi uai (XTHi) ^ 





Fkx. 4 \ ceJl I ibc \a(rin<d iraror conCAi diy; one 
coane mri^mjn fr» uJe PapaniroLuxi rial (XIA)) 


do« not Kcm to deiquamaie cclK Ilowcacr 
Longhln* rt */ ftudjdng maJignant fnelanomai of 
the liin ibiml that cUm^iuMu: tumor cells could be 
obtained from direct imprinW taien from ulcer 
ated »rra< of the mmori. Thc> cmphailred that 
poor cohesion of the melanoma cell ua» the 
reason for obtaining such a large number of 
malignant cell*. Medek it mJ also reported ■ case 
of an oral melanoma dlagno*^ cytologic imcar 

but the tumor bad been trainnatircd b> previous 
needle aspiration- Despite the fact that the tumor 



Fro 3. Cells thevaginal »e siRwitsgfinenad- 
anln irranuin and an occasional cooiac one. Papaei* 
roJaosi jaJ <Ofl m m cr il qn XSOO) 

Fio 3 His dogk sectMn of the rumor sIkmIiV 
mrl noma cells having One nT»-l«nhv granola u> de 
(vtoplaim. Not spindle stupa of numerw* cdl* 
and oialignan uriri rrserobUng ibcae seen In tif- 
ura and J H & E ialn(X320) 

in ilua ca-^ was uhreraied do tumor cells were 
found in the cervical- ■amnaJ smear psscr to to- 
OfK) 

SinotAAt 

The cytologic and hhtologa: findings of a pri¬ 
mary malignant melanoma of the ■agina are re¬ 
ported The tumor vra not diagnosed by cerrical- 
vaginal smear The difficult) in diagfwstng mahsT- 
nant melanomas of the -agina is dlscuaed brieflv 
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TlO 4 \ cciJ i ibr * 5101 ] mcir cunUutlnc o*>c 
COJTJT mdimn yroaul 1 pjoiccdzou (XJC?0) 

dom ncx »crm to dr^uamatf cdl Hourvcr 
Lonchhi f1 4I mid mi; [iulK;ruat mrluEKmus of 
tlie ikln finmd that dIal;nc^•u^ (umor cdU could be 
obtained from direct imprirm uken from ulcer 
ated arcat of the tumor*. The^ emphatired th-n 
poor cohrtKm of the roelanoroa cell* wa* the 
reason for obttdmtH; *uch a lanr number of 
malignant cdl*. Medekrf*!^ aJw reponed » ra<e 
of an oral melanoma db^no«l bv cttoloqkr *mear 
but the tumor had been iraumaured bi pmioM* 
needle a*plratlon. De*plte the fan that the tumor 


r** J CeU* a the adaaj tme »bci*« *ic fine mri 
■nj ttramiJr* and an oc ctHiu ea J coarse c«je Papane 
oUouuatn lOd mmenooo XBOO) 

Fto 3 Hirtalc^ teenoQ of the nance thc^icc 
melanofna cdlj ha\*inft fine j^raDoJe* in the 

c»topJa*m Not ipindJe rhapes c/ uuiiaiuui fdl» 
and majtffnan nudo rwetnbnog iboae ami m ff- 
una and J H S. E naaj (XiSD) 

In th« erne ua* ulcerated, no tumor cell* were 
found Ui the cer\ >raJ-\ ar Ttval atnear prior *0 b»- 
op^ 

rbe e^ toloqK and hinolocnc findmt* of a prl- 
mar\ malignani melanoma of the -asdna are rr- 
poned The minor ua* not diacmwcd b\ cen'ical- 
' JR i n a l *mear The difficulty m main;" 

nant melanoma* of the \-adna h d lam ^ed bnefl> 
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wwce U bletdloe (bctaorrbigk col 
pith, ocnilx bWcding f oeo li>c codocft'l- 
ol an«l. 

■L Setrtliiiij foe nnnor ccUj In tbe ■gin*! or 
crrrical lecKtlaQi (icndi (oc tndpimi cm- 

CCT% 

5 DctmmnJng tbe pbi« ol the roeaurml 
qde U«log ior die cr^ttiVUotton 
pbenotnCDOn of cerrlcal ttmeoi (Fsn-Lol 
tnt). 

6 Stodrujf ibe tneblUty ol fpmn In c«\lc»l 
teem Ion* (Sbn*-HnboeT tot). 

In additm. tbe meibod ca<f be taed for* 

7 Enlmting corputadrr cooKlmetiti In 
urine and orlntry aedimeoL 

S Studying tbe &idd nbcalncd {tm aidtn 
or from onrlan c^o 

Tbn rapid mnbod terra ideally a* guide 
ul ■ etpedally wotibwfalk lor repeated <bci^ 
pa Tbe adnoogo ere that the rtaoita o( ib 
cyiolo^ aendy arc rajbble ahOe the patWt 
u (rant the raula tapplewm tbe dUikal 
jnd colpovopk tfadlo and may be enrd dacttly 
(or deciding Crotaeot. Sbio; proloctged atad 
reoBte ouaiiarloa darlog o&e-hoon b 
UDpo«bJe ae prefer M uae rtained anon (or 
tetnhing (or ortiMM eelh (the bboraiory 
method). H th PapaDkolaeo leu protei aeg a- 
< repo ceil a eot req Cml for one yea 
Dtiring ibe bneTtaL ched.-op cxrmJartioa may 
be omed oat wfth the rapid cnetbod. Con 
aeqoentty the thne-oarMcnahtg Ktyltea ol (he 
rytoioipc Uboriury ar drcuonetiied- Tbe ute 
ol both caethrali together reprcicoti an ideal in 
tnod^ wi«tl«rlne, TIk deuBltiTc, rapU. and 
eawly perfroed method ol esmlaaikm aw be 
ppUed directly to the pacietit to pro%lde re- 
wUs hicb Duy be ttted (or imtinitiBg prooipt 
thi py tod rnwltj hicb may be checLed by 
ipertahK (cytology laboe*iory)i il nch (t deemed 
Decenary 

Irfi f jfn / t*l i eyfa/ojy hi the gyaeroloff 
ral ^ u (CordoatiT 177), R. Chnea. 0(i(* 
Horp. I Cyn Dept of Setmnelaef* U I 
eratr Iladapeat. Hungary 
Uung hal cytology d>c gyue cuV j aht can 
Dale quick hoiWiQal dtagne^ doitnf tb* 
p iiem tdt Frcaa the qioiogic tpechnen the 
fhytkim h Uc to etahiiie both the marlan 
ftmetJoe and the aghial mkrobioVagy CUnkal 
dtapwaknippaited by cy toioglc fradfarg* enable* 
the phyacun in f^dy jnompOy the pproplate 
hormonal treatraem. The nerc prepertlc* o( 
the Hi* ate obseited, the more tdlahJe cUag 
nosh ca be eiublnhed. Tbe bmt renih amU 
obtlousfy be adilettd by cianlnlng the nme 
pecknen »llh dlfermt Bkrovopic method* 
thon( hanging the fceld ol iev od afih 


pilntm nm ot re»l]uitinaiL in mu paper a 
jokToacopoc roetbod U preaented tbe Q*e o( 
-CoadcMer UT It aDom the ipejinjcci i be 
rdanoed In mccenkin with n Abb^ type coo- 
demer under dark grocod ccmdjikm* nd al*o 
with peripheral Ulinnlnatlocu phi* cooirut. 
color contra*!. cnmpJetneotaiy axmait. aad 
tbict-diBKittiotnl metbod. Ap^lcatloo ( tbe 
-Cemderaer ur whkb Ii *ultitAe for ou m inlng 
Crtih tatained and mined rpcdioem aide, b— 
In OUT opinion—ol great hnporance In icientiSc 
and lechaical wort. 

Elevttrm aaicToicopy dugnoitjc eyfoiogy / 

trnus ^mfoiu P Pfitto' aod F noth. 

pathotogbebes IinUtst der UnKenitkt. 

Duncid rf. Germane 

For amplifying dlagaoadc cytology ne (otead' 
gated t9 MTom efndon* (mm 10 patients by 
electron mkroacopy The sutoiai enmined ot 
5 I flnnEnatofy exodatet, I mtrmatic dbease* 
(1 fyapboraa. I retkniod*. I ptaffnocytima), 3 
oOQ epithelial tamcm (I mefapoblajiwBi. Z 
a mtlo tama). i broncblai afdnooau. 4 cxrdno' 
ina* <d Kocucb od mieulne. I oictnoou ol 
ponio uteri, and 7 otarisn airincigit*. Tbe 
ektu o n mlfTOgraph* uppon the dsafnorb ( 
lOaUgu i ohtrU 1 cellj mainly by tc* 

cnbog Qciev pofymorpblan and dungci ol 
ceil organelio » veil a* ihelr (ypiod loeali- 
lauoo. The or^Ln ol «Tlb can be trMed by 
*3gm ol dUTcrestUtioia. (or example, in easet of 
retlculoali. piurcMicTtmii. ar^ leaiDcana. 
Cofarreoec of celU by domoaomal junnloa* 
can be djfereatiated (ram acodertul cloCtlng 
nd degtuesatiTt >an»Uiaikn fican marin or 
phagoicimes ileUnodc cytasone* dJSer dl- 
phagtaomet. kiclanotk cyioamnc* differ dh 
nkrovoplc bneclgaUoQ can be pe ri om ^ 
srftbln 9 or 4 day* and complete* the Cytnkigic 
dlagOQil* In crirical cam. 

n (uMl proof of th pea /ralioa of DAder 
klM koeUliu m tA xJolnUii ragirtal ctU 
fcy ih (ectron mierMCOp*. J ZidoNiky 
^ Caipar Research Insdrate (or Care 
ol Mother od ChOd, Piagoc, Cmboaiota- 

Tlie orfglaal naeibod ol teletth detectioQ ol 
rtloluted agfnal celh In th* electron mkro- 
WDpe aa* ui^ ahkh enabled u* to ronlae 
cclh »elcaed in ad nee by light mlcnmcope 
nu* method Uoned a* to obten tl^ (ytk 
BCthhy nd peimrailoa erf DiderJeln i boefUi 
( the exfoliated ceDahr aBbatiate. Thi* prool 
h tmpemlble to adiime xlih the comeorkmal 
(iRbt mkrcacope Tbo* the donbo boru the 
eyto*>tk acthity erf ihb microbe were irechaied 
and the fiodlngi erf od Ctrbrianjen f Dy 

onJifTBed. 

fJrama -kmafopk artirf, of d emUting ancer 
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I Nrw A-vn Ijrtii Uiro MmtQrn u< 
Cnourer 

r/mir coniTtul mirroi/nfiy Jl K- 2l»irr Ttan- 
fielhchta kranlmliam. KOln/it Gcrnuny 

rjioie cootnut m/cro\fopy In conjurKtion wich 
mkrocincTtutoffraphy |U)» an hnporuni pan 
in eAp<T£menul cjtoJoBy forillo«ri(fonaiKf otm 
tlnuou> olrttnaiion of of U>lngob)cm. 

Tlie oxltfbli/on of phawi of coif dMitoo 
rcshtraiion of prowth phfnooKfwn fn Oic tb- 
uic culturr and the (nfluetKe of C)iOiUiio on 
Himor explanti are Ju« a few of the ^JTlout ap- 
plirailont. 

In appUetl cMoUi|:f 7 pha4e contrart microvrop) 
lu% iini attained th ptniilon whkf) h devnet. 
Ihit it line to the (jct that retuUi are pre- 
pomferantly uken front li Inp or duuvd 
rrulerLtL kiu iiBmedLifeJy after tliey hare Ikw 
obtained in the practice of a dnrior or jy lued 
In 4 tllnical laboratory The e\4mintnj; doctor 
muvt therefore be a cttolotptt at the *jme time 
when rwj odier crtokjpiti I| axaibWe Under eet 
lain f retujrpotitlont thlt procedure reproenu 
an cnenilal enrithmenl to the c) iodla;pK»ilc 
Dinhod Fjn,L the procedure hat ttooil the te*i 
jjj prmin^ aitd UnoTnilatinj; ol protoroa. 
fungi and bacteria It b therefore eiltable in 
ffyuctoiagy «pcoa)l> for dlasiKmi of rtortnal 
and patbt^enlc taginal flora and alto lor the 
rerofinliion of irtdirmionad Infeuat on and 
monilinia atucU. Phase comrau mkrotcopt U 
also imiirpenohie In the obsenation of mobile 
oMecu. Thlt U dearly icen daring the eae- 
cution at the a«enUon tew (from Sima-Hubner) 
and the penetration tat (from Miller KttmoV.) 
mp«fiscly The method could al» be u»ed In 
.uilginK or .-MslnE iho •^cc 

ayialllntlon praata np topnr" irlj bo W 
lo^l «ith /H .H. For 

Itody fluUi. itarifem*, punction HuU* and looiw 
prrpn..Kmv thb mlrroKopIc 

IncTetT poBtbls be appbrJ Tho main ad 


tanU}^ doci not be Id the taslDj of tuoc bot 
In Oic outlooL of the obterted objecn nhith u 
fact urrdfTpo no treatment IHie fixaijon or osfar 
Ing 

In normal ami pathologlcalljr rbanged oh 
jeris CTTtain urutturtr can be I^tlBcd winci 
normally In abtorprfon. oQpc. 

Ihc Imponanrt of \Ital cjiaJoglc coool- 
ration n ditnutnl from aerrraJ fieUr of applW 
c>totog> 

UruJJy rrfeicncw arc made to the adtaatas** 
of phate optical plcturci in the enmlnatbc of 
d^id uoean. 

Cylolofj «t the doctor a ojJ^e {pkur fOSP*d 

■iifTOtropy). P 5toIL frauertUlflU fW 
kum Nfannheiro der Unlrmiilt Hddribflp 
Cetmany 

The clinician who hat a bade knowkdje of 
cytology thould be able to csaluate a Boor 
during the patient i rbit Phate cootia« mfcrof 
opv lu» prmed its raJue foe “the rapW d^T 
daring office hours Wth the nw of thi* 
mkrtmopc a quick Intpection of * ragfoal 
may far made while the patient is tdD on the 
e\ani nlng table The technique of phate coo- 
iraM microscopy n especially suited for 
I E\ luaiing osanan function from the cap* 
tal epithelial cclH. 

Obtaining an improilon of the dUciCat 
muToorganisms In the agina. The 
ing organiom may be readily differcotiatrtl- 

a) The Dddcticbi s bacilluj. 

b) Tricbotnonadi- 

c) Funpat infections (ragmal mycosb, espe 
cfailv Candida alb csm). 

d) HcTUopbnus \-aginaIu. 

e) Micrd fhwa 

S. Es-aluaiing polyroorphonuclear leukocsw' 
and eryihrocyiei In vaginal and cmtcaf 
»ecreiU>^ when these are taken aeparatefy 
vriih the aim of localliing ibe inflamtnailoo 
praginitli. endoccrvidib, endometrkii)* 



Xl^ch-Afftl 1971 AWTXACTt mow the rair lYwrcnuM on cytolocy 1&5 

Afi mpcrunc « t* //nil-w- colpo-copy Tbe prrfJopUc fipdlngi betoit 

*.r. G. Spita Jiftot. nd miter liw amwpondlng tnatmeni we« ^ 

L Lungm-AbteOtS imd B™xto«ytoL P*r«L Ibe pmifl^rapi^ « 

Ubor ViDot. Il^rr indui*, mat pcorrd trr hlnolosy mud thtf lod- 

Spumm cTtcdo^eamhttd«u. depeodlDf OQ dencr of ardaomm la »hn 
thrft WBba Sord dkgowts hi M to M per u* lokin* lo rekiicw to the dlffmait type* o{ 

cent of cw*. Iher mn: pinktUartT iitrfa for rated I tnflimiMiiM rated. 

erfcJUtlng hm* cmocen. bot only bring remln lii^gmotU / ty^f^Uu 
iji 40 to » per cent of periphcrml cmocm. li « J L ^ 

uL Lmboemiory f Cjtology the Minakfpml 


) per cent of peripbcrml 
nfoGmch qtokgy frik to bring renin, Tmri- 
oiM bfopmy method* hm t be tried fo order 
to ofatiJ raterial for hfitojogic or cytolofk 
euauutloia HiMolock imteriil cma fretToemly 
not be oboihied tn ptihaopiry ribniei. mmfnly 
tn the dUgnoca of 1 og tuDcm, or only t tbc 
rrii of im}em intenemloD. A KnmD mmoost of 
mteria b nfficient mod cut be obtiteed f r 
c^t kgk eanuBatka «lib this oeetUe «riih 
len rUL. 

Of ISS eedlt biorny rpedmrtu, 100 ptmc 
imiet irere tncKd (48 traonbormck hmg ptoie 
um, St f)Bxpb-no(X ptmemrei, 12 ezrim mod 


Hoipitml of Pfo. P*a. Htmgmiy 
Tl« fmte of pmUenO with pccdlnig] {Sneer of 
the merine cen K dhigiKacd t P#o frotn 1950 to 
loss b pmrurd. Of the 101 pmttents hi iteges 
"O ou La 00 (W%) were aJlvc, nd nJU fol 
lowed atcT S )emi*. and 91 (90%) after 10 jean 
In the Xtanidpal Hoapfol of Pfo 50,000 
colpocilologlc epuniparitm hare been per 
faruwa ora the p**t 10 yean hi 23,000 w o e nm , 
t tl of them oage of emaerr of the uterine 
mrix wa» diagnoied, in 21 rage La and tn 6 
ttagelb.1 42 eaten epfpocotiy od colpocytol- 


9 other puncrum). 1 M per cent of the cyio- ogy together or iey*rat^ Inoicatcd maligtiajicy 


bgic cxaBlnatioot, the dkgootb wi corrmly 
potUn or oegathe In 87 per cem cytology 
bn enured the diagnorii (37 % tn lumon). 
Depending on (he dugnokx proUem, D 
type* of panaiiTe otoloc^ on be ned ncma- 
fully eiCTi for grt er oaei at the padent b pan 
to biile danger or dbcocafoft. Depeediag oo 
(he dbgoonk nrobfm tnd the fidUdo, cyu»- 
IngK eummaiioQt ea be enrted out «ftb 
hmobgical tecta or aepantefy Paodtire cyaof- 
ogy bade to dlagccmb Is *omc caiec eicn 
here nfoUail e cyi Vagy tub to bring rendu 
and fabtobgic teat moot be perfocmed. A 
qt logic diagTMrii ca dedatrely tfiect (he 
ulectjCQ of the ihenpeuttc mnhod t be 
adopted. 

Coordm trd eonperaffc* eyta/ojic hirinl gfc 
i Citofmr t K Uudlei f Ik crraia (erf. 
(RetnJU d <nc/itrio*u). F Driodiard 
nd n BretoL SeLtion Z.>CnL u. llbtoL dn 
U 1 erritScaTriDeTiUbiQ:, Ula. Cemtany 
Both cm the baib of the few recolB cmreBtly 
tlaUe frooi other (boo, od bo with rel 
emu I ooroa find Ingi, new ponTbOtt lea for 
the tppbotion of thromoionie aaaloailoc In 
progBouk dbgaoah of prewnUgrant lettam of 
ihecmKuim redixanetL 
Tke wfWra of ^emerroMs ledciu f A 
(mar om«ri Jn rekibw t digerful tyfe 
of regraaf nt/Ummutbm, A. Krllori. po* 


oiuablguooaly In 8 cun the diagnori* conld 
only be tnfrncd. aolely from endoctiTkal 
imenn. Two ora wQl be rc yoited to iktaiL It 
ibonld be esphalied that alia the oae of 
gro q t td probe i f>DecDlogk ascer scnsiiDg 
bov the age of S5 ceme ikw be tabes 

aho fr»B the csdocmix tn nery o*e. TUs 
method yielded the <wni jodleaiire of tuUg* 
cuAcy <P V L rt en thoogh abnpW colpocyto- 
(ogk examinatioa has failed to deisomtme 
thtn. 

Th fowinljty of cyloiofk prrdicSc* of err 
ftnoinM fn iHn of Ih cerou 5. Ao^ J 
Jeff and f Betorii, Depertment of Cyne 
obgy nd ObateTrka. XIedteal Faculty Uni 
enby of Zamb, Yugntlark. 

Tbe Bibon dlinm the poedbQlcy ctf prcdbi 
log hbtokglc diagnoth of cenical carciAotna In 
altn OD the baifi of cytolt^ analyK* tn 200 


^laliutn quxnorpbobgk criteria ha been 
oaca In citabfbhlng cytologic <lb f pvTt« 

Beta le, the tytoJogic predlctloa of hbio- 
pathobgic dtagnui* mlglu hare dJiTO h»- 
Boence on further dJagnowk and tberapeoric 
procednrei. lu prectae aloe hu to be eiahiatcd. 

The then ue of the opfnkm that thh goal 
may be achieved If colUbotailoei bet ween ibe 
qtologbt. the Unkian and tbe fabi^thoih:«in 

• , • , -- — bfn rriuence odoadedoaer nd doaer 

^.a. IWfal rr.^,, Orft T1 ^ 

T twi—i » 1 B rrnicef ccTriaoaM { Lfahfiwtu 

ftZ. "»'Tfaig J Koraflf and S. Boma. Uni erdw 

T ■*" Obmetria and^J^ecnlogy 

1 nd followed lor five yean after LpbI>na.\,wo«ti k. ' ^ 

lipH^hUc br ~.m ^ Tbh m»n M, .Ith U>, mat™, «,!« 



10} 


7 JDO\-ki;\ AND JCNN\ 


U U ♦ 


cells. L IKibrOsf) and J TAlh, Oncopatli 
ologKal Rcvartli ImUtutc Ilocbpcst 
HiinKary 

UrIu mkrcHfoj ic of clrnilailn]* miccr 
Cflli WTiij to be suiuhle fof \cTif)InR the prev 
ctire arnl numlxr of tlic timw cclh rrfmrml 
from the perlplirral blood Jnji ihcir 
or dldnlntraiion could be rrltafdy kkniUicd 
oiil) ) ) uliraunictura] uixl) Our obvnratlon 
lias sli )wn ilui tlurln;; ilic | rotcM of hcmalogc- 
iHJui di ^cmltul^on a coiiiidrrable |K>r|[on of 
cijculjtinj' tuinoT tells air inutt In ibclr fine 
structure Tliese are ruble and able to pro¬ 
liferate the other porikwi of isolated tuioor crib 
arc terioud) di intcTtraied Tl U it probably 
wli) all malignant cclli circulailn;; in ilic blood 
urram fail to rise to bkKxl borne trsetatutit. 
Companrif’ h^ht miCToscopif an f r/rrtroii'fnicro- 
tcofHC obsm'atwns on cells of an undif 
ferrn(ia/rJ jma/f re//carcinom<i S. ZJmmer 
ZModiagnottlsflict Zcntralbboraiorlum 
C rimma Gcitnany 

\ii undifTercntiated bioncliogcnk ornnonu 
of viijII tell l)]>e >rai detected by sputum cviol 
ofiy in the absence of locntRcnok^lc findlnRs. 

MkrophoioRrapht onpituilng from die 
sputum cyiolof^y of this case ftorn dab tmean 
lalen from material of Iuor resection arwl pic 
turn of lilstolfiRic sections were lalen. 

l«ro years after pneumonectomv a Ismpli 
node abmc of the clasicle Kas punctured Tlie 
smean rescaled mei<uusii of the brnnchoRcnlc 
UTuIl cells cardnnsna 

The DulcTul laien frooi lung reseitlon was 
also evmiJncd bs cleciron microscopy 

& me addhinnal ernerU of rmall cell car 
tinomj as ven In electron nii roscops are d rt 
cells with hypenlirocTutic nuiiel and rurrow 
cyioplasni few Ifjjhi cell with tranijiaient 
nuclei ami wider cMopLi m. a few mucous cells 
with C olgl J] parJtus, condensed chroro un 
clumps, irregularly sIKtributcd chramtin esn- 
dcmatlon along die nutle r membr nc nucleoli 
with undcscloped nucleoloncma irregular nu 
dear potes, lobuLil»n» nd cstoplaunk In agi 
ruikMis. a few miioHiondria only may be dense 
or empty duemae wiib Serotonin granule*, 
endoplasmic ret tulum i scants no desmosomc*. 
no lonoBbriliv and interdlgitaiions of tome 
mlotnllhonly 

In fl itc of electron-mkrojCDpic rescaich no 
nurl, ot Cain of ciiim cclh could bn loond 
T/.n nret mrt/iod /or ' “"I"" ' 

in ml unnnrr bladder J CnncnLn A 
kin*»V .nd K DnSil- Dnpamnent of 
rf^LiY nnd Obilntrla ot rndbuta Taz 
malty PluEun Cncho- 


ulty of Oiarln I 


doratia. 
Tlie autlion 


muni iduU fnnuln rutj. ttirUo 


U «ur The rats were fed the standard food, ud 
bqit in siandanl conditbrn (darl-ligln). Alter 
the nctrssary adaputlon lagiiul anean were 
taken for at kaw two cycles and only ibc»elm 
iiig normal csttous cydes were elected, Uaia 
ether narrmls. laparotom) and resection of pm 
of die abdocnltul wall was done, ibe untuiy 
I Ladder was fisttl to the periphery of the Uparot 
oms ami rrseitlon of one half of the tAjdda 
was performetL \ftcr rsro weeks the bordm of 
the bladder bad healed. Smean wot talrti 
tlmulLinctiuily {rum sagiru and from die m 
face of die base of the unnary bladder after e« 
wrrb. The uncars were taken with a swah. ficed 
and stained srith the rapankulaou stain. Thn 
operatise method seas performed in nrany 
rail. Sracan taken from sagina were in ipK 
ment wnih those taken from the onrury bladder 
During the esmas, the authors obsened a red 
area In the center of the numrpblised bladder 
XftcT this operation no complkaiioo seas ob- 
scrscti Smean from the bladder were taken fee 
three months 

!l CixiiAL Ajrrcn aN CAta>ous r» 
jrru or rut UiutLNt Ciasrc a>d or 
lilt Ewoosrmjtu 

The edi-anUge# of a eomputeretd proptm *] 
popaUoon ureenpig for eemcal ctater 
£. son ll aam - DepansKTit of PathoJon 
College of Medicine Ohio State Unisenity 
ColumlMn. U-S-V. 

Ihis represent! an analysis of the a»- 
putenred data of 15«.000 Papanfcoboa tjnein 
from Uie female genital tract of women 
duminanih in the child-bearing age. It co®" 
tains j cimpuierurd analysis of the most » 
porunt data in the liistctry and physical oann- 
lation of the paUent, Including the mensTnul 
Litus. the number of pregnancio. aod at^ 
presious signiBcant ui^ical or therapeutic 
pnx«Jur« in lading the use of coniraceptlscs. 

I he prr\ Icme rate of abnormal Papanicolawt 
vote IS was higher in women with dyimencrthea 
leukorrhe menorrhagia oietinrTbagia. or pi* 
co tal bleeding \n analjsii of the methods » 
ct ntraseption used sliowed no significant du 
fetrnce* between the women who used the 
nd women whose methods of cootracept*® 
were unknown There was. boweter a sig® ^ 
ram I crejie of abnormal unears In women t»- 
ing ilie Intrauterine derice There was aho • 
higher j ret lente rate of cer\ cal erosion, 
cal polyps, ami qstic cnTidtis n wutnen with 
abnoruial P panlcolaou smears. AH cases of 
carcinoma in tJiu and bivasiie cardnerau h^ 
citliera podthe or suspIckHis cytologic dlagno^ 
Methods o/piinclion rylologr ex wiml c “ 


sand 
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In wbc«n tli7TO*d auxxr ww cytoloflesDy 
j*med In ihe Ijinph node pannate then ww 
no clianjed paJpilory findhag la dm ihynW and 
rt vu odf tbe node panctite that re> 

etJcd the exittenee ol dt^rokl cancer 
The aotbon cooddcr the crtodk^ooMlc u- 
piratkio biopty ol any node oJ the ncA. com- 
kied with ti* inowWge erf the cyttrfogicpfc 
rare erf theie ooda and of the thyre^ proruet 
bdpinl dfatwwric, method, beex^ h re 
eah the nature of paibologlc p eo cejwj hi 
ilmple, ly irfa-V , and reJable way 
n dugmoate s*hu of tkt gartroeylotraMt in 
djgffTTti fotrie rfaraxra L ktkibrfa. Kran- 
kenhaia-PehUklin^ Jinoa, ZenttaBabonto- 
rlum, Bodapext, Hctngaiy 
Cytotofie rm^ btalned by cedratem 
were coUued with dln^l dlaftMali In S85 
pailcno. The dlagnoctk acemey of the cytn- 
ufic hneslgadaoj wn. In the noBgiaiU catea, 
75J) per cent aui in hod iniitgnam ata, 9t.4 


per rent 

FoUcraief the pgi t ta ma l cNaluikm erf the 
ranlti, the cytolo^ dh^oom were oorapaied 
with the reanlta dmnlaneooirfy obtained by 
X«ay nd (aftroacopie osuBfatatlora. 

li hu been pr o ^ nathonjclcany that the 
dlijptMic dneei becrae alfalbca ily beUCT 
by the rottbfawd btradpiioD b ea nJ C of the 
mcECfrful addnhn and compMoo each of die 
three meihodi cDOtrfbu ted. 

It tm been earptuafred ho. that cbe Kaatro* 
tytosruam h an excraaKly aeitfid taMitrator 
of Mom ( the ipciric ttraeaxa Ttnn, (be iid> 
portance of the gaKtocytaloftc Imetdaitiao b 
ereaiiy Incretaed beyond lu oococytsdlBfnaBUc 
Tilue. ic oih tienikxi to akeraibnv which. 


thongh not tsaUgrant in ea. may be the 


modlSed mctlMXl erf natoral aedlmemathm. and 
the tax ail (Pappenbeto and papanko- 
lanu)wcR 

Aoawding to the qrtonioepbciogic pirtnie. 
dJIIcrcatial dlaxnoah 1 rarioua patboJo^ ctm- 
dlUotu was otaoUdied. 

The cwrriatloai with the hhtopatholosic dia* 
noth confirmed that the cytoutagnosh erf ad- 
nodl toman a an eflldent and ccuiacc method 
(or dlSctcodai dhenoth. 

Tcalay the rhi. f fine needle b*op*y resolting 
in the pcopajalloQ of an Infistunatory proce* 

or tumor spread h IcM ncgUglbfe. 

1 ptwton kiapty 0/ tkjrotd goUsr V Smejlal 
and Z. imeflsJord. kcscarth Instlrate of 
Eodocrfnolo^ PiaSue. CrecboaloTaila. 
a dun han analysed die rctnlts erf 
1.000 aspiradoA blopalet { thyToM golten and 
descri b ed the cyukflc patterns of the snow a»- 
Bon padx^bfW ptnemao imporant for ctirrtcal 
dtsgnoda Ttu moat useful antfEcatloo erf this 
ahnple and hamlcB method u In the ounln*- 
tfarn erf sonilfnfic enld oodex. One can differ 
endate between benign t i itii'i ts. chroclc Inflam¬ 
matory proccfsex. and cyns. In hamuiUafle 
qua (mere than 10% In the presented bIo) 
tb a^ntkm Is iherapende mcsa u ie u well. 
In (he uihon material there an 40 fluilignint 
tsoBon, otn of which there are 90 eai dnoma s of 
(he ifayToU. 9inetuaiLc tamonand 7 nallgQa ( 
lynphoaas All caxa of odcs In this scrim 
dlfford qt u toy ka lly so couptcnoutly tram tbe 
ttsDdjrd panem t^t their mallgnuit charac 
ter cxHikl be recognirrd. RrtmspetiiTeiy it Is 
pnmfUe to dheem i certain extent betwe e n 
tbe dlSmnthted ad aa^rfasde caidnomas. O 
tbe other band there were number of filie 
poalihc dlagnon. Moat of these cases sere 


wetiuMs of »al%iiam pro cea s es . Moceorer It 
■ ralcabie Icr foQowIiig up dm therapentk cf 
ferii Ic siso represents die altrrttloct f tbe 
Rannc mnean la dhbetkx 
The LnpoTtzncc d texm-sroeh nd diat of dw 
clo« cooperation srlih the dinhrtan is stres s ed . 

It b pooled owt, that gasoncytafogy catmot 
be UKd as independent popnUdon sge enin g 
tseihod, bnt h H eiy lacfuJ praerdore for 
wlmcd Mtknti w th fastric symptoens, Mlapted 
'wijofmly wiihrsdloic^ty r«l gxurascopy 
Crlolofk dmgmads / arf cmI (norj fry JIbc 
mr^te fclspry J Irlf and t, Andy Depart 
esent of Gynecology nd OUteolcx. Medi¬ 
cal Faadty Unherrfty of Zagreb, Yogo- 
da u. 

Thb repoei deab with qiofo|k examloatkos 

I* SO cases erf adoexal ramoo s, here ine needle 
bsjpsy >i»s perforased. 

I tW cases of qwk i iauwi ra dUcieirt 
lethBlqiiet of preparing tlasskal and SayV 


bhtologkaDy pa i ajcJi yma] ^enomas fmlcrn- 
foUkuUry t becuLuy papQiary). OM Id 
• clntigrasssL These hhtologicaliy bnign ttnnors 
■re not alwap peedktable In their rilntnl be- 
barioT nd react well to surgical Interventioo. 
Besides the basal Pappenbeim method paraOel 
■nears acre nrunjord. dyed srith toluldloe bfue 
few the demonitiaiion ^ rtncieoll In thyroid 
ocUi. The adrantaje of the bttcr stain was dem- 
wsitiatioo of their moenhologlc peopenka. when 
evalauclog ihetr Cunolacal as wtQ as s m w l c w 
aaWty 

OfrtnotHc pcttHiiuU of fTare cytology { 
rrfrrmrr to ponmilTioJ gndtMp ftrrrodto- 
lofkt^rTmfryofcrrri^omrJ of fommU grnt- 
tell- M. Rofd, Koch, t- Jawtten »»H JG 
Laben*y U herxIdts-Fr^nenUJ Ib, Cflt 
tinjfm, Germany 

An acconni b gl en of 140 ptmonres alth 
PWiDTing needle fStocthoimer Cerft or 
“SQberua o-NsdeT) I cases erf cardoccHU of 
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firu ami S'* 195 rcpeatcU qtalogU exaral 
nailon* In x-omcn IMng wiihln the Ljubljana 
tTRion in the period IWO to I9G6. The author* 
deal >tit!v the problem of pTe^•alct^ce and Ind 
ilcirfc of the tn ere djpUtfat and of the intnrpi 
tltrlial cardnoroa q( tlw; cervix In relatton to the 
age of the women. \\ fth purpovc of euablldiing 
the eventual fnfluenee of cytologic dctcrtlon on 
the d)namk» of certkal cardooma In the female 
popolatton the authoa al*o preaent the Ina 
dence of fnvadte cardnoma of tlic trrvlv In the 
women* population of Ljubljana Bnlde ihU 
die altcraitom fn ibe ttructirre of ttagei and 
mortality of the cmlcal carcinoma in the period 
from 19 j 5 to 19G7 were altouudlcd. 

Ill CtTuLocn or ErruiiOM avo Aieiiurnt. 

In raoBUvs aid \AUit ft tiic 
C tastCAL Divesotit 

TAree-Winirnjionaf tumor cril didgnotu (cjtot 
°{ e/fujioiu). 0. Ororrf Unnerildu- 
StralilenlliniL Heidelberg, Germany 
Ba*ed on cy tomorphologh: finding* ar»d fol 
low up *nidle* of 1^220 mallgnoma having de 
vefoped pleural or peritoneal metaataiet. gen 
eral direetloni of diagnostic and thempeuik 
value were realUeiL The collection wat repre* 
lented by diffeimt primary turnon including cell 
artalyil* related to ntorphologic (panoptk lum 
Ingj. autoradlognphlc (labeling v»tdv thy 
mkllne) ind cyiochemjcal (Acridine orange) 
penpeciive. The II labeling index Buciuaie* 
over a great range and h de^ndent on certain 
IcauuTs of the cell firuciurc. 

There U evidence to the following conclu 
k>ni. 

1) Type *ite and hirtologlc cUttibcation of 
primary tumor ba* no viitble Infiuence on 
die proliferaikm activity of mnartojc*. 

*’) Tlic knowledge of difference* Jn prolifer 
atloii Linetiev obtained by in vitro or in 
vivo inculmion of cffutlom with trlilaied 
lliymkline i* the be*t guarantee for effective 


pleural or peritoneal uune rctfewu (biojwy cr 
antoptv) might improve cytoJopc dafomk 
Seventy two cvtologic-hmolo^ ojo not am- 
pared 

The *n>can were nalncd accordms to the 
method of Papanicolaou orelul conercka »a> 
of importance for accurate dlagnous. The *cc 
tk)o» were prepared in the mual way 
The cytologic palicnu arc mccoiheh dnj- 
novd In cave* of inflammaiorr floldt in xhich a 
mctothellal cellular type and a mhed trihl* 
type are dittlngunhcd, containing more or lev 
atypical mnothellal cell*, the identiGatloa of 
which may be dilbctilt, and malignant ttddt. in 
whkh monomorphal and polymorphal crilota 
patlemj are also dittingubhed 
The hittologk itudy follow* the tame pbn. h 
J* contended that infiamnuiorv diangej on be 
grouped into general rule* of inBanumtuo 
that in&ammaiory patierra may aho reiuk in 
dlagiiovtic diRkuItte*. 

Both cvtologic and hhiokagw icrie* are com¬ 
pared tboving dut the mcwthcllal celhilJi 
type h alway* cowvected with an Inflaanuwy 
divcaae w he rt- a a the polnnorphal type h wbOc 
more often cwmecicd with mch a diicajc. nay 
abo be dependant on a iuioot*! growth. Thu 
jmtibe* lomc of the p t fall* in ceHolar dagnosii. 
at leait that effective neopbvtk celb are di*- 
ttnerrd in 71 per cent ofplevrral fluid botooly iB 
CO per cent ol avciiic finhii. 

Hie autbon conclude that hifiologic tnu 
I vioioglc eompariion b of value becaujc of per 
frvting diEFicultv in Weoubcarion of raetotbdnl 
celb and cytologic pattern*. They tujgeu ihau 
bv ronmbuung to a better undertunding of 
cellular change*, i probably wDl reduce ibe pCT 
rentage of luvpioom and falie podihc caiei and 
will lenc a* a guide to rnote effective diagoorf*- 
Prteftion of tfirwid corrinoma hr the nlo" 
dtagnojt c p mclurr of Iv^pk nodrt of ikf 
neck M I>omJni*. I Cieplnko aDd I- 
bknbalo. Department of Medrcirte "D 
Novoiel Medial SchooL Univernty of 


therapy 

5 ) In combiiulkm with cytochcmical 
metbodi—especially of the vital ttaining 
proup—* further pararuetcr ii provided a» 
a fonctloTval Indiator of the tumor cell 
population Tlib result* In a three dhnen 
do^l form of conddcratlon. 


Cytologic ond hulologtc comjwratme itudy m 

mesolhehaluTouseffui^ans aSlntaomnd 

T Roujewu. Service Central dAnaiomle et 
Ctio1o*Ic ratbologiqun, F.rallc dt IWI 

cine LariboWere Pam. France 
The purpose of the present midy w to de- 
.ermine^whcUier a cytologk and hbtologk 
parfaon by mcsit* of serou* eCmlon *mean and 


Zagreb Zagreb \upovlavla. 

\Ithough no ipecific laboratorv analyii* ih 
|owi an early dlagnoiKof ihvroid tumor*, unnng- 
raphy and cytodLagnoib do help a great deal In 
the detealoo of thn Lirtd of tumor The auihon 
let forth the rrtulu of 1 poncture* of the 
lymph mdes of the neck made from 19G2 to 19®. 
Cardnomatou* metasove* ^.-ere cytokigkahy 
evidenred In 86 patient*. Out of than, II were 
cy tologfcmUy prov cd to bare roetauase* produced 
by thyroid cancer In the same perioo. by the 
cytologic anjJyds of 5 895 thyroid pimctatet. 
ibvtold cancer was cv Ideoced In 55 patient*. AD 
cytologic find ngi w er e later variSed hntologi 
calfy It ihould be pointed out thit in 6 patient* 
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b uboa tb)rDU cuccr wmi cytoloskB&y 
proNed b the iTtuph iwde poofate, theft wu 
Qo duffed palp«tor 7 fiodisg In the tb>n4d umI 
u «u otd^ the node pvneat* th»t i«- 

nkd the rriMHwx ol tbyndd c*n«T 
The Kuhan axtdder the CTtodbsneMk »*■ 
phitbc bbftfy ol any node n the oeek. oxn 
btaed vtth the kacrw lol ge of the qtakfic pk 
ton of theie wde* and of the tbyrakl, pftrrfalci 
Ttry he}p( I dUtnoadc method, bccauM it r 
Te*h dv ucoTC o( palboUfW proccMO in 
ihaple qokh, and reuable way 
Til WMfa«(ic Miu o/ the gtOfocjl gmm ui 
fiffrmt ftstric dcuam. L Ukihdn. fLlUv 
kenhativTollLUnlX Zcooaliabonto- 

rbm. hodapcK, H engaiT 
Cytoki^ rewda obtained by Urage tethnityac 
were coUited with cUntcal dUenoaU In 8&3 
padeatv The dfaywattc cemey of the cyto 
(fie icr\eH%iiioai wu, b the «talignant ouea. 

per cent and b ooe malifnam »ci, Vt.4 
per cent 

FoUowlrf the perocnnul evahatton of the 
remlta. the cytok^ dbf»Mea arert qj c n pared 
th the tewlu dm ItajKoody obodoed by 
X-rar tad pariwfi-.pl 

It hti hm petned tnihematlaUy that the 
dugyoouic duncci be ua e tlfidfiantly bwer 
by (he onUaed ioTetuptba beqaae of iha 
na^ I tddlrioa and CDtopleiioa each of the 
dnre inethoda (BBcnbu ted. 

It ha been emphaabed aho, that the KUcrO' 


wwwttftM method of natural aedimentatlcn. and 
•tabbfc the uucan (Pappenhetm and PapanicD' 
Uou) were ppUed. 

Aaxocdhif to the cytomoTpholo^ pktore, 
diflemlial dlagmsait In Tarioa* paibokfic coo- 
dlllom was oubhabed. 

The comlatlQO with the histopathologic dlag- 
Doah ronfinned that the cytoditgtwd* of ad¬ 
nexal nunon la an efficieiit and accurate method 
for dlflcrattial dh^noch- 

Today the tfak. of hn* needle blojwy refolting 
in the propagation of an Inflinuratofy ptocew 
or lonwr apeead la leM ncflislble 
■i phxtwH blofrj of Urymd golfer V SnelljLl 
aial t- hae[kjL)oTf. Research Iradrate of 
EndoerfM^ogy Prague* CaedmtkrraUa. 

The auibon hare analyicd the rtnha of 
1.000 aapfialion biopsies ol thyroid foicen od 
described the cytoloflc pa ttau s of the moat com- 
moo pathoioflc pro ce sses important lor dicdcal 
dlagimaia. The most tdetol ppUcatlra ot thh 
simple and harmless method li b the ntamhia 
tioQ of tcu)tl|Ta&c cold nodes. One can differ 
endaie between beolfD tntnon, chronic lofixin- 
isauwy paooDM-i. and cytu. la liauiaviha|ic 
evaa (more than 10% b the proented loia) 
in at^rirlo a ihenpesdc mwore n welL 
i tW authors matmal thm are 40 milignut 
Uiacn. oot ol which there are SO oicboiBU of 
th tbyroxl S aaetastitic romonand 7 taaUgaant 
lymphnaai. AS cases of etnetr b thia amiet 
differed cytologicaUy lo consplcooaaly [rm tlw 


cyiogrtnan is an eatremely aemtih bdicauw 
ol ksfcun of d»c gawrlc mocosa. Thai, the ho- 
P'Wtance { the gar b ocy to logic breitiaatJaa la 
licmiiy berramd beyorsl ha otacocyto Jr gopitic 
' be. Ic cab ttientloo to alteraiiona, whkh. 
boegh aot auDgnaot ta ihemsrhea. may be ibe 
pTTcmacai of maligiu t p rocemei . H ui cov u It 
• mhahle for foikrwtag «p the dwrapcotlc el 
hm It also represents the ahentiom of the 
r“tnc mucosa b dhbetks. 

The tmportance of team-wort and that of the 
*^“e cn-operadoa with die clbician ta aaesMd. 

It ii pohued oot. that gastrocytology canaot 
be ojrd Jodeperideitt populackn Kreening 
■*th«i, tau It b a rtry turf i praerdore lor 
wbeted Mtlenu gawric r^mptrana, adapted 
cr* jotm ty X i th rsdlol<ify and giUTOscrpy 

CyfofojK fat^nom •/ sWimmI rmson by /far 
•errfh btet>tj J 1 R and ». Awdy I^n 
•MU of Gynetofogy sad Obrfetrfca. Jfedh 
ol Facnlty UtrheniTy ol Zagrrtc luRo- 
alath. 

Thh trpeiri deah with cytotoglc aaailfutloiu 
m syi cates of adnexal lurouri where gnc needle 
^"opw wa pcrlomed- 

’ ^ •* cyulc tuaors two dlflerew 

tnh kpcs of peeprrlag ctu^l od Sayk 


standard pattefn that their maUgeixnt charac 
ter cmild be tecogahed. Rjetrasp«iirely It b 
posdble to drseem to cmab extent b et we en 
ih diffeimibted od anaplastic cardootnaa. On 
the oahes hand there acre a nnmber of fabe 
nodtl dlagTuwev XIost of these oses srere 
hittokiglcally p«TeT>ch)mal adetwmas (mkro- 
foDicuiiiy irabenilary papillary), cold b 
sd&dgrsmm. These hbmkiglcaily benlgT) tumors 
are nrt ahrs) pcedxisble b bet cil icai be- 
haslor and react well to nuglal btertentian. 
Betides the basal Pa ppenhefan metlmd p*rtiui 
Bsears xcre examined, dyed srtb tohiidbc bbe 
Itw the demanstriiloD ol oudeoU b thyroid 
cefla The tdraouge of the latter atai iraj dewt- 
ormialion of ihet moroboiaglc properties, when 
esainatbg thew funolocal as srell as growing 
acthrity 

Diagaotlr porriWfltka of pwxctxr crblosr b 
rrferr c | psrsmrfrkl/i fugs /(rrradlo 
%fe/*nxpy f nrrimnteU of itmeU tent- 
tall. XI Rh^ XN Eoch, E. Janoen wd R, 
LabasLy UnlreisltitvFraijeiiiaj tX, Cdt 

tbgeu, CejmjrtT 

\ acnwBt U gl ea of 140 pnoctaro wlb a 
P®>«aTiT«g needle ptocXhohneT Cerit or 
"SObanita n-NadcT) b caaes d i-riirrsMfj of 
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the fenule Rmhal* after radiologic treauDcnt. 
Paranictrial findfogi hate been punctured by 
'■aginal or rrcul routo to clarify the dtajno^ii 
of recidhc Reniltt of cylologfc oamuiadont 
arc reported DlfTicultlci of ihit method arid 
complications are poJnietl ouL TlienipcmK 
consequences and resulu of desck>pment are 
n-poned- 

Cyto-hixloh^c coneliHion brtti'cen punrtMtet 
and lestti btofm marrmf. I Crrjdnkrs, M 
Ihnnlois, J Toiiootrc and ^ \l^bala. IV- 
partment of Mcdidne “O Noroiel Mcdl 
cal School. Unfsmity of Zagreb. Zagreb 
\ugosUsu 

In testicular tissues obiafncd by cytodbgnosUc 
puTsaurc or biopsy and stained siiih May Crfln 
wald-Glenm it U posdbVc to cytologiolly 
analyrt die morphology of testicular cell cl^ 
mrDls. In addltlori to histologic fuKlfogv cyto¬ 
logic analysis of the testis has In the last 8 yean 
bcCT used for the study of male aerflliy This 
paper presenu the cytologic pattern of 15** 
testes of persoru ridth functtorul gorudal dis¬ 
orders aod correlation bcf ween qtoiogic atwl 
histologic fitHlIngs. In HO persons, cytologic and 
hfstologfc analyses ».-ere perform^ fn both 
testes as it it knosm that morphologic changes 
in one icsiii often dllTer from those In the other 
Tlie interpretation of the qiologk picture 
Ml made 1) by ob$en ing both morphologic ap- 
paranre and amount of tpermatogersettc cells. 

**) by determlaing the percentage sperms by 
counting 100-‘>O0 ipertnaiogenetic ceils, atid 3) 
by obsersing die morpholo^c appearance and 
amount of other cells (}.e Sertoli s ar>d Leidij* s 
cells and the amount of fibrocyta). 

Accardfng lo these criteria die crtologic 
findings tsere disided Into 4 groups (A, B C. D) 
and hiuofoglc findings in 5 groups (I-V). Coro- 
{tanng cytoIogK ami histologic material, they 
were often found to be in good agreement aod 
c\cn supplementing each other in some cises- 
Cytologlc anahsh for carbohydrates. Rh*A 
D\A and achl pboaphataiei has shosrn that 
the most pronounced lUerrutrons occur In 
Sertoli cells, the morphologic picture of whkb 
Is considerably changed, corresponding to die 
ryiotofik C and D and histologic IlI-\ groups. 

Oo the bash ot their e^-perscucc the authors 
coiisnIfT the cytologic arulydi of the lesih. with 
regard to iu simple appUcatkm serr luluble 
CTprciallr In cases when morphologic changes In 
die lemcular tissue of persom with funcik^ 
gonatial disorder! rcqulrr frequent evamlna- 
tlon during the therapy 

diarnoiu of TftlnoblMiloma ^ 

and T O/gOnak Department of Cytopa^h 

OB, .nd Rc«>rd> H=c">'P' «“'• 


smit) Faculty of Jledfcioe Ankara. 
Turkey 

To csalujtc the otodlagoods of Inciaocijlii 
fluid In clinics of ophlhaUnoiogy t smn of 
imean were prepared. Two cases amoBj di3- 
dreo were db},nostic problems in the Depm- 
ment of Ophthalmology and we not 
whether a cytologic craJuatba would be powible 
or not. Ophdialmologfstj were adnsed aod eo- 
fonraged by us to obtain lotra-octilar fltud by 
needle aspintfoos then, fanng them munedutd) 
in (he sy tinges to our Cytopatbology tod Cancer 
Research Department. T^ sras actnophibed 
under general anesthesia and saCcdciii wai 
obtained in each case. 

In the laboratory several smear sljdes woe 
prepared. The ipetimtm were b\fd by spriytes 
with dry fivatirc then stained actordinj to fa- 
panicobou. toluldin blue and P.AJ. foudnf 
lerhnlquei. Jo additKWi to these fresh nutmil 
was a)«o studied under dark field aod by mke 
Ing with the T^fK 101 Turk, i polydirai 
supravital lulning procedure. CytodfctgoosB war 
nude fn the first case, as “benign fibnwyci: 
cells and histiocytes fiDed by lipid Inchawos 
tuggrulve of a bmign romor or granulotnawas 
disease and in the second ose MibSMflt 
otlli. rondustre of retJnobbttocu 
Fifteen days after the cytodbgDosU, bwpr e< 
the first and enucleaiion ipedmeti la ibc second 
< jse had confirmed the cytodbgnoriv 
Upon these surtea ful results, a series o< es 
perbaentaJ CMolopy qjedntem were prepared 
from the inirsocuJar fluid obafned fn*n 
iteau dunnp corneal aod Jontknlar cataract 
surgery These spedmeni har> t shown the nonnal 
glandular like cells ex/oliated pbywjlogwalh' 
into the Bukl of camera antetwr 

From t/icse obsmatlom It was cooduded that 
intraocular fluid aspliaiionv and cvtologic stud¬ 
ies wfU be a ojefui diagnostic procedure io dw 
d nlcs ofOpfitbjhnokigT 

( ylofogy of (iquoT tmnu. O Nyklifel aod I 

Hrwdn. Department of Cynccology and 

Ob%tetrfca. Nichod, Department of Hutol 

ogv and Embnologt Facultr of Mediane 

Hradec Krikn Crechoilov klx 
The authors describe \arIom kinds of epi- 
il elul cclb in amnlotK Du d. as seen dunng 
stages pregnancy The smears sreie stained ac 
cording to the Harris-Shorr method and Nfk 
blue staining TTirs stud\ was undertaken In an 
attempt to identJf the origin of ceUs In liquor 
■mnit. For this reawxi the ctlli In smean from 
nuuotic flu d Mere compared with those In 
smears undertaken from the surface of amnion, 
lunbillcal cord and die feta! slUn. These smears 
were then compared with horokiglc patterns of 
appertaining e^thelial organs. 
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iftntifg Rhrridi. Rnenxh ItuHtute for 
ibc Care ol UMhs od CUtd, f^ro^ue. 
OedKiloMU*. 

Vn ori|t tul qrtok)|ck method In csdg led 
b 7 the uthoT fa pTwemed The prindple* ol the 
■jobed m ragmal unrni u^eo t»o dido 
re Kilned wIilKiut dr>lng or &uiloa by zoeaBt 
0 / the 1% »iter «o] lion ol Nik blue tulphate. 
Uta 3 ( t Bdninet the prep n uoPi are 
ciHit J dipped od eiambied rider the inkit>- 
KOfc. Oran^ tuincd loDent* are feta] tUn 
rtlk or drop! of Fetal tkJ fat. The other 00 a 
feuj eUukr ei erpenn. are blue ualoetL The 
crarKy of itia method for the ditKOCnh I nip 
tnnd fetal mcmbraim fa higher than Od per 
cent after the Sind aeek of pregna cy The 
taethod u, hi rompaiim with other cytologic 
dfagnorik aiethodi. hnpler od q Idter od 
ihm^we rry uaefo] for obitetric practice. 

1 (he aecQod part of the poper aperaencci 
nh the cyiologk et lua lo of th manrrity of 
ibe f un £m«a ifae amrtotk fttod are preimtedL 
rhe (eduiia of Broactu od Gordo fa u f I- 
ka SOD celh { amoloQc (Isfd vsea (mode I 
1 dropof aanJotlc fl ad ind I drop { Ndc^lne 
'®Jph»te) are counted under mlcroacope. >fore 
lb 10 per ceci of onoge tojoed ceil f ( tal 
(“■•ht fraa ((« e u i m lry of the fettn Tbn 
poarut teioU ery telaWe Len iK* 10 per 
of orange itala^ efetiKou fa not proof of 
(he Louj (itmtf of the fem Aecoiding to th 
(hf» npetWnce the meibod couW not be 
ttefol for the dagoov* of fetal pottmattenty 
f\("fo)nc eumai cm of Ih u innty / lh 
^awor / cirarotAcT py caacj cf erfoa rd 
oirna / non O DroHk. Oocologkal 
Laboratory of the Jdedfcal School of Ouriet 
L I CT«cy Prague. Oechodovaklfl 
L t^ogca In aacruc nd pieurt] flaUs 
^ adt aared oact of gynecologic cancer during 
roeawthenpr are deitrtbetL All amean w ot 
Podtn before the inita ion of treatment. 

The fjtorable ellea of cyiorucki on Otalig 
grwfcih B wn leited by an Increated num- 
^ fypkal leroenn. The ucld re larger 
If**^ *) ttiioed ajaaetimei atrlkingly hypo- 
ihiuma u. and ine acoollniion ocrura fat the 
‘“f’**’™- Tbeie dun of degenerailoo c«linl 
■ate m the Icwm of Vary lycfa 1 caiei arhrre tlw 
^instatic hat faitt In nhlbiih effea th n um - 
^ ^ degentnth chenge* decreated algoffi 
riotf) Vt thfa irrae It «ai Decenary to pplr 
ntouatlcdtog 

?!)? 'k agent exhtbliinq die greaieat 

h^uon of »i Jododetmyurldhic fpeorpor a - 
» rmmmeiided for tfw trea 
"T’h ‘ ™ demorntrate tba 

rhemotberapy of otaria cancer with 


Mcftet H pouiWe The cie» pplaed cytoanik 
with ant ihcr effecih mcctanfam again camed 
frcib dgtu of crlialar dq^entraikm. 

Cyl I fU I d i J I hrrwItJU mmjIUu 

i. Rod JhoT I Berjer a»d D. Rlatlc. In- 
ttit tc of Pathologic Phydofogy—Medical 
F culry Iwt tut f Patbologk Anatoeny— 
Clinical HoapitaU Central Qinkal Lab¬ 
or tor?—Clinical Hoapital, Nori Sad. Yugo 
all la 

Uno( cytologic eiamlnatioii f tumefactloo 
mpintea od fliudi of male and female mam 
mary ftaod* (the 1 tier tateo dnrfng the lacta 
taoa period), the than enablfabed the diag 
not f I bcrruloui masutfa Of 1.000 cxamlna- 
uon* f dISnmt proliferathe nd nflammatoTy 
ptpceima mammary glaodi, the tmpkkn of 
t bercolout maulcfa had been ntaUfalied i 8 
patKtiu(DSO*) 1 4cajea(0 23*)thecyta*ogk 
dljgDaal had been emfinsed by the baaerlo- 
bigK and patboluitologK rcatnlnatknu. 

By the cytologic namlnatkm of man of 
arp tea nd f1 kI of nvumnary giandi It b po* 
dbk I find different cytedogf puemt Cyto- 
(ogk findiogi In thb diuaie dep^ 00 the de 
glee of th tol«Toloui proem. Crtaiogf pat 
tern Ttpxa] lor gnn loenaiOTD infl a nma tory 
proem with umeroui Inophocyiei, epilbeli id 
nd fb I LiDgha rrili. phnocyiea etc. or 
tlw cytologK dgn f c^ukt nesoda aod 
opMut cell hr drmna In the uadhno of the 
beg log cawma* ncfTOua arrre found. 

I the paper the cytofogft differencial diag 
nottlc h prrteoied for notnpcciBc cfamnlc 
maulib of oiHrrent ctiokgy platmaceUola mat- 
Utl and aecondary mBatnrrutnry pioccaa e i I 
the coune of htanomaiotu and othm pmllfera- 
tn pioceatea 

The paper fa fUnniated with original mlcro- 
phoingT piuci of maean of atplraiea od Buld 
of manunary giand 

5t dacf rA pTokIrm of ejtoiofic dugnasa f 
lA type f fnlmOTt jy ca a oma by ccwi 
parattrt cjloiogtc d Art/ pe/Aofogfc cx 
mm ttn AV Zbert and C3t. Tagei. P th- 
oinguche* Indi t der Frkdnch Schllkr Un^ 
erutaujem Cmnany 

I ma y tc* of malignant long tumon h fa 
iiiiptmlble I obtal material for hlnopatbofogk 
eumlnatlon hecaute of cch iaU reuoQS or 

naccetvJbk localbiUo of the lUfpectcd tumor 
Thcreforecyi logic eiamlnat Ion f the ipotom. 
Utmchbl leeretlnt or I ng wmct ur e i are often 
the only pcwdbClty for morpoofoglc tumor dbg- 
nod If Honor celh or groupt of ruTDor cefb re 
found ilbgiwafa of the type wfU be of I terett 
became of h ernueque^et for iheapy od 
progood The pomltnlltie* of qtofoHk cfatdS- 
cailon f {Mlatonarycardooma by confrcimatkin 
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of IilMopaihoIoRic and oloJoRic findings m ncfdlf protuuc ajpmiloa Uopjr b i ale 
attttnpied. It may be pointed oat that {t h method and ■ tglnalJe dogiKHiic help 
uiualh pojilblc to da»df> the cun of Inaimb Ttsmihoracv ^ptr twt btne 

Ing and non LeraUnWng tquarooui cell ar lure H Hanimhuk. E. Ilaopcmwa. T 

cinoma »>-iih \-cry high prohqblHty of tonrci Print and >I Roj-nd Drpanment of Meih 

nett. Contrarfly the diagnori* of undUrenmOaled cine **0 Nmoiri Medial School, Lri 

carcinoma occurfng fn the pattern of pol) temty of Zagreb and the Immate lor 

morphocellularor*o-allcd panicellalarirtplra Tubcrmloth and Lung Dhcavx Zagreb, 

tory oat-cdJ carrinoma It considered dlfficnlL In \uigodatu 

ukIi caiet dugnodi hat onl) a alight degree The authon hate In the Uit two detadet 
of probabihi) It ma) be potiH fe to tucceed In perfonued about 900 trantthonoc cjiodug 
dhtinguHliIng |>ol)marphocellular carcirtonia oottic ttpirauon punennet of ranotn paibokigic 
from particelltilar carcinoma but otberwite it I* changei In the Itmgt and toediattimnn. The 
icaiTci) pottihle to dittJnguith parvicellubr or mulu ofitamed triih particular refotoce » 
cinotna from oat<Tll carcfnonia fo adenocar the pe u cntage of the puncinred material snta- 
cinoma occurerKe of adenoid Ia)errd cell groups ble for further analjtii. the percentage of cce 
and occatfonally lecretory appearance! in cellt rett and fabe-potitne diagnose*, and cocapCca- 
are diararierittlc featurei. Often it k diffintll tioo*. are presented aj well as the anihen 
to dfttingunli ceWs orfglnatfag from pufmonar) trews on Indlatioiw and ojntrafmljaiicttB fer 
adenomaiotit or fn ohcolar cell carcinoma from tnrwhoraclc cytodlagnosilc aipliaiioo pooctnrt 
adenocareinoma ccDi Oceurrence of ahroUr cell I Nr\r Axn t Ustd Mmioos tx Cnotocr 
tarrinoma bated solclf on cytologic finding* CjtohgK dtafnosu by figorrstmer C Coon 
ought to be stnpecred only U the (umot cell* and P Jfaoor Ctnire Antl-Cinc^reirc dc 

rctral the eiaa characierivtict Mto In well L>on L^oi*. France, 

prrsmed iperimen* and completely matured ^^an) jean »sn. we began to me (hxMCiccwf 
tumor cell* cjiologlc clasUfiratiofi of pulroenan as a complement to the Papanlcolacw iwisJc. 
carcinoma murt ^ Inierpretetl with netetury Im order to iroproic the diagnoftk frtmxy of 
cauiioQ and cntlcitm a* tomeilmet diffrrmi diOicuh cm- boroerllne osrs 
structures are a vxlatetl In mallRnani lung Me were iDierested In the ad anoge* of dw 
tmrwrt Funhermore differential diagnosis me- technic and the first rtsulu were » iaiWj®S 
tariase* in connection with the bronchbl f)> that wr haie adopted It a* a Mandard pToCfdnrt 
tem mu t be taken into consideration a double eraloaiion first In floortscence od 

Cj/o/ogT of mitsTccia/ pTojMttf aifiira/ioni H then In PapanlcoLaou colocation ntJoresrence 
IWerer and II SooderUnd- Donaster represenii the haiic icchnh and nwit of the a®*" 
Rntal Infirmary Doncaiter England II k pleiel* negaihe aics are simply serlBed by a 
Faruen t method of cytologic examinatl >n of Papjnkobou control 
proM iic a pirates h not wrddy practiced in Me found that it was quicker to use both 
ihi country although fulh established In irol together muead of P panicobou only and 
Sweden itwl reported to be palnlesv free of com- c msequenih the bboratory output tan be iw 


plication* and prariicahle a an outpatient 
procedure 

Tlie present nod> was undertaken in order to 
esaluate the method and its appiKatlon a* a 
routine proced u re In a Diiinct Hospital 

•Uplatlon smears were examined from 51 
prostate* obuined by prostateaomy for urinan 
obstruction and from r* unselencd consecuilse 


autopsies in the age group oser 50 year*. Thne 
were compaml with panffiii sectkms of the 
organ In addlt on 87 sraean were obtained from 
m parienli. Hlstologsc confirmation was possible 
In 5 cases of thfi series, ho poflij e or 
lahe negaine resulu base been obt loei How 
ccr a falrlj hl*>> proponlo" ■’""‘‘‘f***, (*-) 

.,Ki lna<lrqua.e (l-li) “ “ 

cvpcctcd lha, iWl projxmion «D1 faU wiOi iDore 


indjaio ,hat namrreal 6 to 


Me ha e srnfied the aciuracy of the 
dbgnoset by fluoresccnfc In comparing JlJw 
case* by Hailstics. These ore* emanated Irtm 
the depammenti of gynecokiRS and ofwtctna^ 
the linl cnJtT or from the ’Tlentrc imi-ao« 
nux of Lyon. Csiologk dagooae* wmt coo- 
iroled bs diotcal and histologic mean*. 

Ue can lee that with some evpenenre Uw 
suits are identical with fluorescence and thr 
Papanicolaou method and that *re rould « 
the first one to separate all negaihe aW* wfuch 
represented the great mayor ts of the ipecHDeiis- 
/>ir nwf ctbfe fJaoTcscencr m / mor ctUt- A- 1 - 
nastos, D Marques, M T Batoresi and M 
J Lanai Laboratorlo de Ciiologla. In- 
•titulo Portuguei dc Oncologia, Lliboa 
Portugal 

ScTTial types of tumor cells obsened (Inchid 
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lof f j wj miMM fHI arciooniii kdmooLrdooon 
ud l^mpbcon u mQ u tniDon f cxperfaBcnul 
tnlmli). giDwinj in t1\o or 1 titro, rftow 
bf%bt I hw t c m. eoce <4 cyioptumk ^nnula, n 
h» b«n prertraly repocieri (Biuoi n •!-, Z. 
Ntrtrfonchf 13b 969- 1968). Thi* Bnorewoce 
b ofaKrred in acGxed tutoar ceQ after fuen- 
lal Kainiaj vfth panfcolar batdi of tolawlitc 
bhK. SisiOar luofocrtux b fhen by tumor 
ccQi &vd ID foTKalm aod rttlned by Nile Blue 
toljJute wDple* fttxfl menl nuoalxctiirer^ 
Bodi typei oi fiDomcemx re ndted by bloc 
Qgki ( 100 DiD^ 

Beome npmhal uabibig u dnipU and 
obtentiloo ibon ( bout ooe mJnote) the 
d) odoefUe fhwreicCDce tr*t may be 

■BCfal Eo docer cytodta^oacb Hence blind 
coDparaihe ttody of tbe DIF ten od caadani 
aabiM 0011 wsi ^onlxn on iSi patlenn 
tritb Ti^dclijn o( oncer In t7 of iIm can 
nsalu both metbodi were not bi cconl 
la the nsaaialof XZ7 cMm the recuiu of the nm 
tacibodi were In aj ^ iccment. In two caaea the 
DIF leapt poahh rouin wbQe the Kandzrd 
orbed wnetn (tad one caae. hjKnlnfy of 
lyvffi node hfopey) were reported ooe- 
tiil^iwijL Theee two oaa Uter d«t loped caa 
tet (10 me leuha^ and lyaph o a enama ). 
^bffiewby wa erpalencBd paxiicobrty In two 
The DIF lat tboired poocn raulu 
b wae Tncbottwni tafoutlon of the cerrb 
**<xlued wkh eptihellal dytptita fti Ka cKe t i c e 
dtappeired after treauaen for few *eeka 
fbwWeace wai abo aeen In DIF icrti of num- 
doct celh ui pepflkaaia (ooe caie vhb 
ptenab^naiu cha n g er) and ve reeacniwerwl (hat 
b »ch caan qtologic atody tbouU he cupplc 
taemcil by hkMlogk exambiatkw I blopay 


1 ajcat a*e* the DIF teat give* valuable 
fabler » the pre w oce or b»ncc of mal%- 
’®“cy Fw thh reaaoa and beta v It it eatUy 
and qelcUy earned out. the DIT teat deaerrei 
carefal cnloatioo u ciDcn crtodiatiTtaadc 
PWdwrt. 

1 Imf ef tk tmdxjtt oraap wttlkod at (Jb 
bftftiiH d tfi mA mttntl carrf mns I. 
and D. Sly* Laboniory for Cyneto 
C) nd CyU^erteUca, Drpart 

of C)oea>logy od Obuetrka. Cen- 
crtl IloipUal "Dr Orren Notcewl ZafreU 
\ugDila k 

9” ® c*»a of hjuoiopaUy defeiwtaed 

carcinoma, a were We t detect 
'»T owT cytoloRk netbodj NECA 

il'Te., su3riaous»% posrmxei^i 

ta dWier Py ex gla« pipette* wett 
ftr \j> tkm od a*pfniion froi. ib< 


tcrloe a um. After centrftugitkm the paDet 
wa* acpaiated and tiled for detection 0 / the 
cancer cell* by the following method* Papanl- 
eofaou jtxIolTn, acridine range (L- BerulanSy 
SderJO) Ill (IflM) lOSf). rapid aotlnj and 
Lariotypiratioo (A R. Sanderacm. Lancet 1 
(1060) U52 J J Ynnli, Human Chromoaomc 
Xfethodolagy Academic Pie* N Y-L ond o 
19^) Acndine cianfe fluonaecnt auer ow a yy b 
ao importa t tool in the detection [ endo- 
mcmal caronoeia for It k not bhnrcd by in- 
Ikminatloa de g enendon. and high lum of 
blood (pechaen. 

T b)e i ih wi hyiiogenali I eodoflictrkl 
cjrclnotaa baied og prior blopiiei and curettage 
dooe on paoent* bating nxiMnetrbl canes (C 
Dalieobach H Uwtg. Endoenttiium, Spring Ver 
1^ 1969-A.T Hartig, Cancer (1919)9W) 
rca-vr 

o i naj ca w oto 

J / 

AncMOHATmn wvrum-Aa* 

1 \ 

AjiAetAWA cAaemowA 



It 0 Iropcpna t tn detea when cj t omjgen ai* 
becuroo maligna 1 by cyialagk ^Vhb 

the end n cringe method it h ewry to detect 
Oamt-rolored cyTopbwB I cancer ceOa. box n ii 
not pOMJhle to dlfemiibte cardncma la tltu 
from io>ail csdowierrlaJ cardnotBa and deter 
mjoe the localbadoo of th maligiM t p roce* 
Ooe ibouid try to 6nd mabod* for etaJoation 
of early cancer of the endocnetnum or c*rclnotna 
at In crdcT to c on J b Tp pond cytoiogie 
boding* 

fwifiowir cttol jy J E. Jiriaek and B. Fal- 
doori. Reaarth Inttuuie for Care of 
Mother od QiQd. P rag ue CiechodoeaUa 

A 

Amnionic Buld pnnida import! t Infcwma- 
ikm on the fetopkcental unit The fl Id is 
rebul I) eaay t obu by mnioceruhetl* be 
gl nfaig t the 12th-HLh week of geaoikm. The 
Bold may be analyred chemically and cytokgl 
cally Cellular materia] b caed tor cytegeiretle 
ctilth iloo and for direct cyioleglc examlna- 
uon. 

The mean ate italned accurdlBg to PapanP 
coUon. the Foolgen reaction for beiempycnotic 
etuewnad (Barr body-hetempycnotie pm of X 
chmnoacene od for the nail beteropycnoik 
pan of k-c h TTwu u vame). Dllerent cell type* are 
deicribed. 
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of hiuopatholofilc and cjtokigic findlngi wai 
altemplfiL It ma) be pointed out that It Ii 
uiuall) ponible to cUi^iI) die a%e5 of Icniltiiz 
inp and noa-keratiniring iquamoui cell car 
cinoma with very high prolnbillty of comet 
Dc«- Contrarfly Uk diasiwrii of uodlfTcrrotUtcd 
carcjnonu occurin;; in the pattern of pol) 
moqdtocellular or KHcaUcd parvkellubr mptra 
tory oat-ccII cardnoma Is con u dered diflkult. In 
uich auo diaj^nodt hat only a lUght degree 
of probability It tnay be poulblc to tuccred In 
dlslIitguiiJiIng pol)morphocellu]ar cafcirroma 
from par\icc]lular carcinoma but otherwise It It 
tearreJy pouible to distinguldi par>lceIluUr car 
anoma from oat<ell carcinoma In tdenocar 
cinoma occurence of adenoid layered cell grcHips 
and occationally tecretory appearaocet in celk 
are charactcriitlc featurei. Ohen it h difficult 
to dlulngubh edit orfginaiirtg from pulmonary 


adenomatotit or In alreoUr cell carcinoma from 
adenocairmoma ceUi. Occurrmce of alveolar cell 
cardnoma bated tolcly on cytologic Sndingi 
ought to l>c ampected only If the tumor celli 
rcieal the exaa tliaracteriulci. AIvj In well 
pre^ened tpecimcni and completely matured 
luraoT cell* cytologic clanlfKatkin of pulmonary 
carcinoma muu be Interpreted with neceton 
caution and critldim a* tometimci different 
•tructuret are a^wlated In malignant lung 
tumor*. Furihennore dlfferentul dbgnotl* me 
taiiaiei In connection with the bronchial *y*- 
tern mu t l»e taken Into comldefadon. 

Cyto/ogT 0/ tranirnlal prtnUtic arpmafioiu. II 
LedercT and H Suodetlaod. Doncawer 
Royal Infirmary Doncaucr England U k. 

Franren* method of cyiolc^ examination of 
prtntailc aipiraic* h rwx widely practiced In 
(hh country although fully etublhhed in 
Sweden and reported to be pinlerv free of com- 
pllcalionf and prarlKable ai an outpatient 
procedure 

The proem ttody wai undertaken In order to 
evaluate the method arxl i» applkallon at a 
routine procedure In a Dirtnci Hcupital 

Aiplratlon tmeart were examined from W 
projtata obtained by prtmatectomy for urinary 
obsmjciion and from 82 unwicaed conwoithc 
autopde* in the age group over 50 year*. 
were compared with paraffin aecDom of the 
organ In addition 87 tmean were obulned from 
80^„cntu HUtoIosI-: nm8rm.uon p<».b^ 

In 23 CMC ot thb »mc- No ^ or 

f-1 .• iwvradic recdti lute been obtained 
cccr Msb proponlon ol M 

and inadequate (12*) •J' 

espeeted thitt thh proportion «ni faU «iih rrurm 

"T^'l'°.‘Sdy Indtatc thot rcmreerol Bne 


needle proitatic asprratjoa btopi) b i ofe 
method anda valuablediagnoukb^ 
Ttanxlhoraac cytodiaptotiic tspn Iton pne 
lure H IIarainba&, £. HauptiaaBa, T 
Peiat aod M RogU^ Depanmect of Mofr 
due “O No\oid Medical School, Uai- 
\enlty of Zagreb and the ImtinBe fcc 
Tuberculcrtit and Lang Dbcajo, Zaptb, 
^uglHJa^la 

The author* hate in the h« two deodet 
performed abem 900 trarmhoradc qiodb^ 
nottic aspiration puncrarei of vanoia patbolopt 
change* in the lung* and njedtajuntiia. The 
resultt obtained, with particular reference to 
the perteniagr of the pooctured matenal sua¬ 
ble for further analyds, the pcrcrotage of cor 
reft and falw-poutnc diagnose*, and coaplia- 
liom, are presented as well is the indicn 
\-few* on Indications and cootnlndkaiiom kt 
tranuhoradc qtodiagnonic aipiraikm pcmctoit 
I Nrw AND 1 V«« Used Mctuow iv CvnaacT 
Cy/o/ogfc dMgnoris 5y /Ibottsccwcc C. Ct^ 
and P Haora- Centre Anti Caocinnrv. de 
Lyon Lyon. France- 
Many year* ago we began to use 
as a complement to the Papanicolaou tedmfc 
In order to Imprtne the diagnostic aemney ol 
dllbcult or bordertine a»e* 

Ue were inicrtwed in the adsantagn « 
technic and the firu result* were so *atW)IiK 
that we bate adopted It as i staodard procedore. 
a double eveluatien firu In fluoresceoce 
then In Papanicolaou cotoration FloottrenfC 
repretenu the balk technic and mort ^ 
pletel) negailve caacs arc timply lenfied by 
Papanicolaou controL 

W c found that it was qUKker to u*< both coo 
troll together Inucad of P pankolaou 
CT niequcmJ) the laboratory output can be 
creased ... 

Me hate -crified the jaurwey of the qtejogj 
dlagixnes by fluorescence in comparing 25J*- 
mie* by uatutki. These cases emanated Irom 
the departments of ginecoJogv and 
die Uni CTsitT or from the Centre anti-c* 
n.u-> o( Lyon Citokjjik diagna«a mo t»^ 
uoled by cbnial and bUtokjgic menus. 

M can lee that with tome experience t« ^ 
•ulu re identical with fluorescence ai^ the 
Papanicolaou rrtethod and that we 
the firu one to separate all negithe a«s whten 
represented the great majority of the 
Drr iftrl able fluomcence in tumor cflU 

Bastoa, D Marqoet, AI T Baioreu and M 
J LsDca IjiboratoTio rie CItokigla. In- 
■rituto PoTtugucs dc Oncologia Lisboo, 
Portugal 

Se*cral types of tnmar celb observed (Induo- 
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ptvp at upidoos noean (our 
anrPAPni+) fter gyprin ipptkmrion, tMitcd 
cypiol crib wen Icnod pprcndmatety Ixi ooe- 
qwner of the ockx; In ib* rett there were wi 
iQbmiitiil riusges. The cfaao^ of oe^the n 
eO ei h^faty napfcfaBi or poith tmeait were 
Kndied. coo. HhttJcyc euinbuBoci of tboe 
cerrk Itilaai In nne cuet abo pcrfonaetL 
It vu InrenwlDg that alto tbe colpoacopk pk 
rare A owtd typical changes In thete cMet. srbere 
cytotogpc iadiogt be q ws e more ttaplootn. 

W pt mt . On the batb of oor present a 
perienta that the trypsfn test li I cytology ery 
•d tntageeui. beottte U helps to eralcni better 
the tboTC mentioned fetloa and to decide fur 
iher tbertpy more rapWly (c.g co e-blop»y) or 
to only dw^ pi ien ti . 


IfL Cocaai. Amen cr. Cakcimua w arm r 
■naUrnjire Czanx axd or thk 
EiriKncmnrw 

^ cArosteri a njoUtUi hwornl crmicaf 
rib nd Mixielogj of ad rri 

vmsh-titM. H. N )oLa snd A. Csatsoo- 
AI»wdraL UafTtfnfao.Fnijeitkll Ih. 
FnaUtny/M Germany 
bi bka kglc tectian LUia 0^1) deterfbed 
derate of the hiddenct of ta drrocxstfn 
crib frotB eonal cerrioLl epIdtdloB to 
“Ttlnaai hHjtn rod inwuds ecrrkal ctoeer 
Sea cfamitla itodles In afoUited s b c rJ ' ma l 
trti ri rtglnaJ cstesn were recently r eported 
Forri tnd Xf let tad AlU W InWgaird 
nil aodd of c^oUated boormal cefb f M 
taws rrlih mere dysplaria or carclooma-ln-sltii. 
1 only A1 per tent of the tjtiei hoeVy jrta 
ort dunraaila pattern allowed the dbtljsctkxi 
b^eoj ta chronntiD'poslthe ftd aer ebrorma 
tkoeptne criJi. In SI casei tbeie indioKS were 
t*apsTed with histologic criteria (localizatkn 
ri tropical epltheOinn. uclear tire, de g ree of 
dJwwditloTi, niliooc treqnency) Tlw follow- 
^®dbjp became ointoos mere dyrplasti 
•wl carrinoaa-hulro did not show diffetenca 
ihe m chroouthi freqoeocy of 
crimed bwormal ceUa Nuclei of crib Craan 
wrinoc u ta s ini with eariy btrubn mm t 
“ dnnmail count A norntal 

* ” chromatin cotmt wu eepnlly frequent 
'here the typical eplthelhta i b owr d 
cases *lth ktw sea chroma- 
« ftrqnerKy ©{ die nfoliaied boormal cefb 
^’htolofjlcally show Inoewed mhollc ac 
^ ^ rci teodefKy that in carcl- 

uhldi ihow hbtoiogicilly mtaQ 
-• mlioclc figures the number 

rL^ iwrith »wW In the mear b 

^ those raws with faitre q netit ml- 


toaes. N cnrTchiion eabaed between the kKal- 
hatfani of the krioo and the act chratnadn fre- 

r acy of eafolbted bnointal cells. At present 
rigolbcance of nuciei with nraltipk chTomo- 
ccTUCia b ooc dear Only ihb riarlficailoo wonld 
allow the detereunatloa of the true rate of aa 
rtirpmstln freonency 

Tht Mgbtdl oofierMofk tmnr pstfrna a/trr 
fliu tnlli 0 evittTtcMpUon ward. T Lep- 
pAlooro. Laboratory Cancer Society 
Tampere. Finland. 

Taro hundred cytologic VCE snean taken 
hat tha one artei afta- unoppoaed colcia 
srere wudted t the badcriologk smear paciem 
d for fpmnaunoa. 

The emla re pieaented. «bkh u^gtst. that 
the conoid fancterial Boca oxild be caused by 
cotiut. The slgnlficaoce ( thh foding Is db- 
entted. 

fjidonaerrlal xf ImUm tjtologj damg pro¬ 
longed warn g of fmdrrmr contraerp- 
imr drmcri. T H a rrlne k aixl A. Krilori. 
RcMnrch Itmlioie fer Care of Xlotber and 
Chskt. Pragne Cteehoalorakhi and Port 
gntdoai XledJcal Insthat Pragoe, Ctedao- 
atoxalia, 

Eodcapetrial icciean were fren t7D 

women with diBeresi types of lUDs Bring them 
for a period of one to foor yearv There srere tO 
ollipam. 116 prunlpanx ICtS mndipam 
and n muldparea Smears were obtained by 
spbailoo IreCi the endcanetrial exfity nring 
pDi)cth>kor ca b dsameter lA mm. fit^ 
to oeetUe with syringe Ssnears srere aa ned 
■eronUng to raparucob nd dlrided into &s 
gfoaps according to the aiterb of oncologic 
0 » loRT 

rhe tM I umber of Boean sras 815 606 
(7-13%i of them srere raluble. SoJcan s^ere 
uken before the Uitrodiiciion of lUD hi IBS 
sramen. ItO skOmen srete caamloed os* year 
IS5 tsro yean, 63 three yean ud 18 four rean 
fier the introduction of fUlX roalthe faiaJngs 
srere not present ilon tmean were negaihe. 
Only iJD per ceat oat of 606 Bnears srere rbad 
6 ed as SBspkhwi. I the ftrtt bail year after the 
I traductim of rUD the number of Rupklotis 
findings focreaaed signlBca tly Tbe number 
of tosplckcn findings two. three nd focr yean 
bter dhwinlrised dbdnoly 

Thh kmg tetia obaers lioo of Skomen fitted 
Skfth lUDi coofinned oor pres loos results bawd 
on ri»rt wm study that lUtH hare no on- 
ctrogcnlc effect oo the endotoetrium. 

CyfoiofCT f redmnrtTiaf aspfrafa darfBg tfi le 
/ lUD N Satire^ wd EL lagtn^ Dc 
pattment of Cyiopatbology nd Cancer Re 
aeartb, nicettepe Unhenlcy Faculty f 
Xfcdldne, Ankara, Turkey 
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ZnK)\’tK^ AND JT-VM 


U 15, < 


77 ic earl) rrniaul dLipioah of mlxrni mru 
„,„r l-lotl.cmlm 

? n"i Su.prmltm of 

mimotIc ctll. h rajy w .naijsc bj lilMothontn .1 
mrtlwds. tn nomul amntonk <clh ronunoii oxi 
draMrutrainl (Drltd. 
r^pnri U)II .nj snilj bj man, or \riro. 

•Ibmniniml or rrb 
linM illdi-i aritr locubpi/on and iltnr uilninr 
widi odirr liluocbmiinil nicUwdi (neuml lln 
Wc\ mctadironutic ijranulrt. or *>/,/, 

comenitorul qintoj-icitalnu 


'Oil* method h rimple and cnablo ooe lo Ulor 
tbc proccw djrumkaU) 

\» )tt the alTm o( Ocflild on v»faal n, 
» amirtdtftoty (Wtdichw Lai 
Codrnan), h fi pcrfupi the antjotio-rtjceffa 
of CJom(d»hkh male* the mulucontrwkttn? 
Ihctzion SO Hometi treated tkiih Cknil fl 
t<m« 2 pf/Zi) for dKtortnrxTt o{ the mnatna] 
<lde and Hmuluncotn ftmlicy were jtodii 
Umcn hjpemtreijeofc vnmnj had a lano- 
n^noitc Index before treatment at fan J 
times higher than 6 per cent during the cytfc. 
Ihfnecn b^pocwrogenlc Komcn had ■ Karvo- 
|»)Lnatie Imicx »Ithln the limit 52 to 15. a> 
mid liat been admlnistcm! to 6 wotaen b lie 


tanlonic drt^rration pirrrdo ihr oox:, of 
cIrIbctT Dt^tncTatlnK amnionic cclb wllbooi 
nuclei or will. piLnoUc nuclei arc rharancrhtlc 
al imn If uacli crili .re found In die .miilonk 
nuw prior to term a premature delUerr mar l»e 
Oipected. ' ^ 

fnrHer •nrumrnt of the iwfic penmrirr cp- 
Aowe* lo the <fi./pimi. of < fmilmm rrm 
r«/ imrtr R. 4, Diamond and T J R\&iv 
Intthute ol Clinical railiolcjT and Mcillnl 
Rowrrli IJtlcomhe New South Wales. 
\intrJlU 

Untuccrssful aitcmpti lute Urcti nude mer 
many )ean to tlcsHte a machioe apabW of 
aulomailfally Kmlng rersical imean Into two 
tJiegcmes one to be nrjraed at ncrcaihc and 
the other to be examined b^ the human e>e 
5Mlh ilUi aim In tiew ami t»^ch the \»cker» 
C^tofogy harenirTp \pparatiu devnlied bs 
IlodJInglon ami Diamond (1967) In mind 
nuricar lire was wiuIkxI in cenlcal nneart in an 
attempt (o icparatc (he nnears Into these rwo 


.-j -- rv d 4vai(>bT]•.IOJUL juurv tn 

0 liefore CJomhl treatment, >*’tiifh mam ttp- 
cally airophk nnean. The kartopsknoiic I»l(x 
In b)peicstjogenlc siotnen alter Oomid not 


inent deciTa«er ttrQaogly aremnd the l&h day 
^hldi correspotnlt to the period of ONBlitkn. V 
Wpfeat pTopcstaiional effect of progenotoc fa 
l/ie smears h mlsdng In the group of hyper 
erogenic wonwn the shape of Kaiyopjli^ 
fndex oine the same as In hypenicregcmc 
womeo. but only In laliset The itriUag htwi 
around the I6ih day a absent, but ihett h a 
siriUng pereentaji^e of nattcular epItbellJl cefii 
so (hat Out nneor hu a charaaerifltc pieodo- 


ptejpunc) onear 


\fier appllcatten of Oonrid leparaied trlh 
appear in atrophic smears and the noiBbcr rf 
Intermeduic cells b inereased- 


Kow It KTiTB ihil Oorald In cytologic 
terns ha lotne features of in androgenk efferi- 
Tn some rsient there it b a lynerglu of c»in> 
gent (In hrpoestroRrnlc women) and an antairv 
Him of e«toip:n m those women sdiose Karyo- 


categoriei. Tlie criimon used was a nuclear psknotK Inde\ before odmlnUtraiion of CJtnnil 
diameter of twcl c nuemm. \ Mudv usint* ibis was high 

crilcrfon was made of 230 poshhe smeart. 1 Joo Tr\fm Uti ms tht fmmhiltti mj mfrmrtij tk 

fotitine tmean and *W) imeare from pounatal dragnoru. 5 Tlkcrnky J KafcVs. 

and posimtmopjutal women B. Srohoda and \ karderriL D^rtmeot 

Thr f0ect of r/owild in thr biologir putirer tn Obrtetrics and Gynecology Charles Unh 
endomnopa/Atei. J KobUkori if Dunfotd scnltr Prague Crechodotafcia. 

and B. Bodimkl- I'* Departm of Obiietrin octutTence of doubtful or “slightly 

and Cynecology of Afedldne Faculty suspkious tmerrs causes tbc most mwWe in 

Charics Unherilty Prague Crechasloraklx tT'okiE'c diagnoiu. 5\e have used the trypdn 


The effect of the non^tero^d drug □omhl 
(clomipitenc eftrate) on the medianism of ovula¬ 
tion cannot be explained reliably up to now It 
toost probably directly effects the cmlocntia 
tnevllalh and the hypotliaUmui anterior (Masoj 
CannhO Vny cykleoce of direct effect on h> 
pophytb ar>d ovary Iiowever b absent. 

\aj^nal hormonal cytolopy render* an Irt- 
vafuable scrrlce both for eisdocriookjglc ne- 
search and for evaloallon of honnotval drugs. 


test (ktriruia et aL) In order to try to get better 
results In diagnorii of these smears. 

After colposcopic exaralnatton. cytoleslt 
•mean srerc taken from the siufsre of nter^ 
eersfr os wtU as from the endocervical cauab 

5ficr elie trypsin poseder 1_ AN3/gr sras ap 

plied to the ccTYTx atrd after 4 hours cofpo- 
coplcand cytologic exam nations were repeated 
ft was fonnd tint the smears after trypitn sp 
pficalKin showed an increase of exfoliated celb. 
mainly of cells from the deeper layers- In ^ 
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(raup of anfJciow CDOii (out tmuloot- 

Qgy PAP 111+) fta tryprin ppUcatloo. mirird 
wjplaJ crib werr loond ipproxloHitely In one- 
qtaner of the o u eg In the res tbor wnt do 
iDhUudal dtiaga. The chenjo of Degailrt u 
■tD u highly iMpkku or podlhc (mean were 
ndKd. too. Hbiotoglc eujnlmtloa <A tbae 
cm lx lolon wu In MDe czKS bo perfonDtd. 
It wu iwcrtttiBg dat >bo the colpoKopk pk 
OTTihoxed t)ptei] ch»nfn in theae caaex, where 
qiokftc findiDgi beeme more taspkkm. 

peewnne cia the bub o( oor pr wa t ex 
perfara due the uypehi tot li la cytotefy very 
Hhauatnm. becaiue h bHpa to erxloit better 
the atm metttiQoed letlooi rad to decide lur 
iher thenpy lacee rapidly (e^ mne>bk)pcy) or 
toooly CDBDal parWin 


m GrMxit, Afrtcii os Caicd. \l n trnj o* 
THi Umxst Cemx AKBo -na 
EMDovmiim 

n cx/ohated bmnwuil rrmot 
relb logy of dytpUiU end rW 

**»€ bi dhL IL Nai)oha *d A. Cuuno- 
Uairmlciti-FnueniHntt, 
P^«nUsn/kI Getaaoy 
I Wjklait aectknj Lhki (l«l) dewrlhed 
the toddence of to. chracaitlft- 
pwt^alb Erom nonnal cerriaj epithelium i 
*o»toInritn and towiid* emkal aoerr 
^cteoBsma sudiea la eiidhted bownl 
« ragfaal aaietn were remuly eoxted 
wr, Atkin. 3V brre^ted 

Mil nrid of exfolbted abiywml celb of W 
K>CTC dyipluh or carevnomahMil 
^ 6 etyipami 

^ thiactmlB pattern allowed the dbUortloo 
lex chrtwtli^porfthe aod tr\ «±ro«»- 

la SI cuea theae §ndh.ea were 
wkh hbtologte criteria flocallntkw 
epliheh**, ihe degree of 

tretpaeney). 

Otnlow mere dyiptatb 
dU not ihow dJlWe^ 
exIcJuii? ^ ** chrooutiB frrqoeocy of 
celh. Node! of c^lrom 
'Ith eariy loruioo aeem . 
Chrtaiml cwmL A nonruJ 
lo frequent 

"oS ourtri. ephhdhim tbowed 

krwaex chroma 

tf'lr> looTMwd mbotk w 

.Jf ^ ^ hbtcioglcilly wnall 

^ thT^ ^ In the raear h 

” Intrtqtjeiil m+ 


toaea. No correlatio cebted L e f c ca the local- 
irwtleip (the leilon od the lot duomadn Ire 
qucncy I exfoliated ahocmal ceUi. At preaenc 
uic a%ni£ciDCe of nuclei with nmldple mrooM)- 
centen h not clear Only tfab clirlficxtiaa would 
allow the dctaminatlon f the true rate of as 
dtromad freqaeiKy 

Ttu MgrMl ^(mofogk tmttr ptitm fur 
rouu wUk 0 ecMiTMeMpIton wed. T Lep- 
pJiBOto. Laboixtoey of Cancer So ciet y 
Tampere, Fmland 

Two hundred cytologic VCZ wan rilfp 
leaa dun ooe week after on oppoaed coftia 
were analied fo the boctcrlologlc tmear pattern 
nd for apermauMoa 

The es&in are preaented, wtuefa foggeat. that 
ihe cticcoid tvterial Boca oold be caiiaed by 
ooJnu. The dgol&cance f thia b dU- 

ouaed. 

Cndonielri*! nfoiutte* cjtolcgf demg pro- 
longed amri g of trawXerfne contrwee^ 
Utw drvKo. T Harrineit and A. Krdkrri. 
Rcmarch Insiimie lor Care of klother and 
C3>Qd Prague CjedMalnrakia and Fnaf 
gtadcat kfedJcal Initftute, Pngtae, Crecho- 
atoeaUa. 


Endocec ia l soean were utiTi froo 270 
women w ib d fferot rypn of fUIh odag then 
for penod of one t four yean There wen 20 
olllpaiax 116 pri&lparai, 102 Kcuodiparaa 
and SZ multipajai. Soon were ofwtrw* ! by 
aqdratioo from the eadomwla] caelty Baln| 
p^yetbylen ca ula, dJamarr li asm. fined 
o needle with tyringe Smean were nained 
arcDfTllDx to P pmucofau nd dJeUed I to fiv 
gtoupa acrorj og to the criteria of oocologi 

oiology 

rhe tool Dumber of nnean waa 815 606 
(7f5%) of them were aluible. Sne an were 
laLeo before the Intrudoaio of UJD fai 168 
women no momeii were examined ooe year 
165 two yean. 63 three yean and 18 four yean 
afier the intnxlaction of lUD*. Poahhe findhg^i 
were no* pracuL kforj noein were n^athe. 
Only 40 per ceru out of 606 wnean were 
fied at eu^ikioQi In the firu half year after the 
i trodoctloe of lUD the naaber of nupfdous 
•ndingi fiicreaied ifgnUfcanUy The number 
of Bnpirfom flndJngi two. three and four yean 

b I er dhn Inbhed d hdo dly 

Ttib (oog terra haen tli» of wocueu fitted 
with IUD« confained oui previou* retula baaed 
on ihort term itody tbat lUDi hare rw cao- 
cciogetifceffea on the mAwn^ u l iiiii 


f eacoairmtt atptrmi omm r m we 
Of lUD N Satkugl and E. Sagbogtu. t>c 
partmem of Cytopaihoiogy tod Cancer Re- 
warth nacettepe Utthe^ Facaltr of 
kfedkiae. A kart. Turkey 


zidov'hc^ and 


IW IS, W 


IW 


liuniutcTiiic d«Ic« (lUD) arc ItctnR uvA In- 
rTcauii;^!) id /amlJ) planning all mcr tlic world. 
In jpuc of coiHldcrablc wori on thU tubjcci 
tl c role of lUI) in contraception arnl their rnodc 
of action at tttll at the mrthanltrrt of tempoiary 
ttcrIUty In wntneit uUng the det-kci were un 
Liiown 

Tive pment jttKlj- liat been done li) die 
aiiilinn In conjunction with prrvloudjr pub- 
Iithetl report to eluticbte thcjc Intenuilonal 
problcnit of mcdkine and tcicnce 
LmpIotfnR a rather unuttial C}toIoRic leth 
nlque in addition to the new Loopal tmear 
method endometrial raxltlrt of women, otin^ 
LJppes loop* from three rrtnntlit to four >ean. 
were atpirated when the detfee wat m place To 
<fo (lift, a ttcrfffmf metal or plattfc cannula 
mounted on a in ct J^rmpe wat utctL 
The nuirrul obtained wai t/ant/erred to filatt 
Ihlct and four wttean were prepared from each 
□tpiratc Each of the ittreart were italned ac 


lIHgarth and O Fetdg. Unhmhit 
FrauenUInfL. Frefburr; GenoaDy 
Cjto-luitolopic rwearrh wat made oo the 
queillnn of cffinenc) of tjlamliv\-c7ram eo 
normal and abnormal aquatnocs ceDi of cenh 
uteri 

After focal application of tiiamut-X-citxEi 
fn a rorepDiitlon of on atrophic Kj UJia ap 
eplihelluni of ffTtJ\ ami \a;ina of cwrnm) 
ratt, no ti;;n of proliferadon or mamniloe d 
the epithelium wa to be »ecn Wih ibc aoJod 
int. howetcr at well at amonp the treated 
women, we noticed Inaammailon of the 
andtuha The reaion mint be due to the *me 
ujbttancc of tftamin \ became the proand 
uIntatKt alotte neter themed inrh tpuptooD- 
Nonnal tqininom cell did not tbow am 
aheratlont except a Rctwral Imiatwo of the 
epithelium with IjpJt of partial LoIUtpudoo a^d 
InientJte drtqnamalion of the inperbciil b^ov 
which often were rvfollaied In clustm Into the 


cnrdlrTR to Papanicolaou. TMKIOITutl 
Toluklln blue and 1 VS ualninq method*. 

In mfcTotfopIc c\Jn}UiJtkin up to 100000 
marroplLagev mott of them aeiltclf c nR a g e d to 
phapoc)io^ were olnerved In each Uhle In 
addition to thit, nther t>pe» of retlculo<ndo- 
ihelUl (tilt, tuch at hbrobUnv redailum edit, 
nionoqtrt, ljmplioc)7n and matt cell* were 
jIv) olwened 

MacTOpliaRct were the domlnatinc edit In the 
atpirated rruterial TI ey thowed mitotic di 
I lont and phaRontotit of tpenrutoroa fre 
cjuenllf when toilu wat j»erformed within 16 
hour) ] rior tlilt examination 

From tlicse oliNenatlont It wai alto concluded 
thni anlltDaniJ a conirjcrptlve dirotiph die 
mjcrophaprv the wanderinp cellt of rcimilo- 
endoiheJIal tvieni whhh are MinmLiic*l b} the 
deticc and accumulate in the urine ratltt 


llirouph th pJiapocMK an I cn/MTUt c action 
of the macrnphjpct on the permaloroa iid hac 
icru unwarned | repianc) and tome peniul 
innjramatorydKe set are prctcnlrd 

C)toloR5 at a d^nam r d nicnl und re*eanh 
method erm to hate sol cd till* Irapoitani 
tdentific probfem. 

Hemlts of Pafyttnirofaou imr*r im prrpiani 
u^omrn Mehriojf Sudt KranVenhaut. 


pcb.-fpn Abt AfUnclen Germany 
Papanirolacni nnear* were obtained from all 
nrtiiunt women of our out pJilenl depjrtmeoL 
Frtouencr of ilubloiu »nd poelll^e .meon, Ihor 
hInoloRtc comHmlon-wlieii hliloIoBk- reninhni 
,lon yn^ „ccmcr,-« -ell m renH.ln* elln cl 

coMoqimim will bo dneu^ 

TrrartwW </ pretM»crrms Uoms •/ f" ‘Tcw 
^ I Ln,.n A H C Mniem.n... SI 


lumen Ratal rrll b)en were DeteralicmL 
Tlic abnormal cell ihowed enlaised Bwln 
With partial condenutioo aod dus3pl'’S of ^ 
chromatin unicture eten to the pwat d 
p>lnotn or laryorrhrMt. In cytopUim. anio 
limtion and dipenation of uructure oft« wtit 
teen The tlmilarir) of the* altemaiiorB »ii“ 
ihote treated with lonl/lnR t»)» and 0*'^ 
toxic effect of Endersan and Trenfanon, 
CNplicaied with little pottfbfllt) of dw 
reacting upon different mne*. 

Treaimcnl of the tame patreot more than fi c 
i/mei Miatnin- \-creara wa* not powibJe be- 
Juse hwul compatlbillry wai too bad. TunHcr 
re\e nh vnih other pharrruceulkal prepontlotB 
of it min \ wIU hi e to be made to Rhe e'l 
dener >f a therapeutic elTca on d)tpUda» and 
care noma in litn of the cent* uteri 
I r*j mtc port about cttodmf:nons 

ml oh tolofj of nUofpttheltal tumor rtUt- 

M lingarth and F J Kaltenbacli. Uni- 
ert tatt-Fraucnkllnii. FrefbmR Gerroai^ 
111 ! report contTm* the rare enficauon w 
die ctlloep thcJial edit, acrorduiR to Ebcicr hi 
a r juiiicolaou colored linear of o arbn 
punit te The h toloplc clearing np of the f' 
ttirpaied n t cally chanRcd otanet, retulted^ 
bci Ipn CMtadenoEbromaia of the otarle*. The 
cotiwquence for d nlral wthV w til be the e^ 
ttirpatioi of e\iuinp o arian tumor*, if dbo- 
cj ftlieiUI elh can he ler Red. Th * *tfp Jcrm' 
to be necenary liecatue of the doubtful diRmn 
of the cell*. 

Cytohormnnal n>alu lion iit Ihr ttrrfninp of 
memopaurmf women A Department 

of Cjnelolopy and Obctetricj of Dfurkt 
Hotplod Rufomberoi. CrecbotJotal.Li 
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Cjtoboniwnjl totoiinj f the mcDopanMl 
popobikn u pcrtonDed bcaaw o( the KincT 
of the eplthdiif typU tn the tenltal orpni 
la OUT uicmm apco, More prefcnble thao the 
i otn I praebloptkroeihooi 
Tbe e\ Itadon of the hormoaal iluoikm oi 
ihcte puienti vi lodaded mio the gyaeculoglc 
ranlruikm of all pcMmraopaaal patients. 
Ibere Is an IndkatlM of age date of bn 
fltemtTval Ueedbift, enocerskal findlogi, pro- 


mcc f Ta^ma] dhdurge, nd Inf rmadon of 
poaoual iToobiei od dsan^ poMlbff det]la( 
»itfa the honnoul defect, stated on the 
ooipao^lng bbel with the c^t k)gy spednvn 
T» finean from the portlo odcndocml ul 
tpecsal one fnxn the tflnal fomK wer uten 
The iial}sh comilag t diakal e^aloatko 
of ertoio^K dungts In ih ptntTTterrapaitaal pe¬ 
riod with mpecx to the therapr bmade- 
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BOOK REVIEWS 


The^dcIni^a D> Ilarrii Btach ar>d Kari Stacvtox^ f^tUi 1 / (htl CS<»^ By liamia Mfdil, EEzi- 

PubllOtcd In Acadeimc Prm, Ncv. -- A. NfcCrew Paul BtrUkow *nd 

1970, 626 pp Price J29J0 Rjchanl U UecU. Wtiihswa, D. C, 

Thii Interruins book, detUcaicd to the concepi Public Health Scnicc PubDouac No I9W 
that ibere U Oixler In the Unh-erw dcab cxclu* 1970 Pnee 51 75 

ctTlj mih the nucteolm, and the nuclear >truc(urc TTiu oxellait AjUj tf Oral Cjhip^ dah "iii 
CMcailai for ijuthaij ot nbo«ma In moft ctUi nonnal path ol o gi cal coodhioos of the coi 
The table of contenu euconipaj^ tMclvc cavity 
cliaptcn as well as author Index arvd subject The first part of the AtUs coo c cr os the biflc 

cHl charaaerisucs of normiJ qxthelial ctEi 
The book fratinn a deiafled proeniation of oriftinaun; in ddTcient locaiiocis d the morfi. 
topics ta the relaUondilps of the midcoli to the connective tasue cells, Jcuioc>tes and hiiQixytts 
overall function of the nucleus, v-ajiabUity of the Nuclear changes, cjioplasniic ebangeJ and cd 
nucleolus aad Its subilructuiei In Uvlng systems, jrouplngt are presented In dctalL 
the cytochembtry and oltrastoicture of the nu- Noo-ncoplaillc coodluoos such as I nflim r rann c. 
cleolut, nucleolar DVA, RNA, proteins and reaction to rlentaJ appUancOi, and dermatii^ 
enrymei. It al«J coven the nviclear rihoniicfco- condldoos are dealt vrlih in the secood part. ™ 
protein Dcrveork ai an organlrauorval element for costultuic one of the hlghUgfati of ihh Atl» 
imnvmtjaino of the nucleolar product to the cyio- The third wedoo csKompaisei bedgo ^ 
plasra BUcJecll of spcdalued cdU, the effects of plasms, malignant neoplasms, aad radow* 
drugs and other agmoi on the nucleolus, meibods dTccts. .. 

of lilaiion of nuclei and nucjeoll and cytolopeal The last icctioQ b devoted to ^aecifie psw®» 
and cytochemlcal studies of the nucleolut in InterprttaiJoo and difficult deciAo pi^ 

The tnicTOgraphs aad photographi are dearfy A descriprive t»t on selected 
labelled aad readi a level of cxcdlence proented The coior photographs reach a 

The book Is vvHl dorse and should prove; of eon- of exetilnice and the intake of black and >'w 
tldmsble ^ue to graduate studentr and advaaeed phoioatkxt^raphj of bhtapMick^ mstenal 
f cs ea rchen coaemved uiih new Infonsudoo very opportune and didactic 
about the cell This Adas, therefore, covert a wide rarft 

Mariuce BCbbo. M U MI AC important aipeco In cytotogy rf the oral mwoo^ 

Jn addJricm to lesions of the Hpi and adjacr®* 


skin, and b highly . 

lf*-ArrA**r hLD ihlA 
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News from Societies of Cytology 
La Socicdad Espaflola de Citologia 

VI CONGRZSO NAdONAL DE CITOUX3IA 

La SodcdjuJ £*paW» de atoiogb v» ■ edeinr tu VI Conjrao N^doniL 
T iK tenai c£ciila dd tucgitjo ier£n loa tigulmci 
—Citoqolmii tpUe&da e la Oioecologta 
—Ultnertmetura ca dtotogla giDcccd&gka 
—OtoloKia namaxia 

Tj| caodjcloria para prcacotacidii dc trab^}aa picdcn idWatxne; atf conw 
cualqiacr dpo de Icdctnnaddn al gecmarlo dd ctx ygo 
Dr AibcJI 
Vlx^en de Loreto 21 
SEVIUA ESPAJsA 

Deb« enyUrae on resirrca cto tapcrkir a Us 2&0 palabnca aotei dd frlmero 6e 
NUyo de 1971 

llancoofirmadotaparQQpaddorPcaUdUdde Irtvltadoa atiai^jeTOi lot egiiko 
tea prtrfeaoret y doc om Cotipes» KfaOlet y De Bna (Pnnda) £. \Sacbtd 
(loi^nTra) Nietnirp y Qtbbo (ESUU ) 

Se baa eumdo ittvitidaDea a las pmfeacaea Sebade (logUtera) y De Roberta 
(Ar^dia), oo hiUendo emfino^ todavia otoi dlrimoa su de£nltlvapar 
ddpadAtL 

La cuota de lacripd&a a de 1000 petma y lea actxnjaaflanna ahonario SCO 
pcscQH loi DO a£liadas a U Soctedad £ipa5ola de C3tc4o^ abonario 1900 pus- 


Japanese Soaety of Climcal Cytology 

Tenth Aotumn Mceung of the Japaocae Sodet> of rairA-«l Cftnfcfy win be 
hdd oa No\-cmba 13 1971 iaTotytx. 

Side eocfcreocc and lUdc tendon wQl take pine in tiua Meinir^ and tbere 
«>I1 be oo presentation of proffered papen 


Asociaaon Mexicana de Citologia ExfoliaUva 

TV umu^ ramio, of the “Awcudoa Mcik»«* ck atologi. EUbiUtiT." a 
stSog to be bddln ZMtcr«, Z»c, Maico, froro Oclobo-28 to October 30. 1971 
For larthe* ddaQj writ to 
V-MCE. 

Ni^ Hiaoei'* 151 
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Act Crrfcow 

OT'yrijti C in by tbv iMrruUna*! AtaJrHy cl Cytc^ifT 


Td a.X I 
frmiMmCJ-l 


BOOK REVIEWS 

Tlr \kJMW B) Harrif Bu<h and Kari Smetana, fAltai ef Oiti B) Hcrmin ifcdik, EEa- 

Publnbed Aradetnic Piw, \cvf \ Qrt;W---—betb A. McGrrvi PaiJ Barlifaw isd 
1970 620 pp Price 529 50 Richard W LkcLe. AVarfuujtoo, D C, 

Thi* Inlcfcuing book, dedicated to the concept PubCc Health Service PubGodoo No l?fl, 

that there ii Ofder In the Unl\-ene dealt cxdu' 1970 Price 7i 

uvrly with tbcnucieoJm, and the nucirarnructiife Thh cxceBem Altai #/ OW Cjht»o doh wi 
ewcnilal for »>Titbe*u of riboiomei la meat ccUj. rx^rma) and pathological coodhlocJ cf the cn! 

The table of content] eiteompaviet twelve caWt> 
chapter! as wcU as ■iiibor index and sul^ect The /ir« pan of the Atlas cooc c ttm the hwr 
lodtt erfl chantetenstsa of oormsl efdibeEal cdh 

Tire book ftarurei a detailed prcsenution of origvnatinc In thfferent locatroas ot the mwah 
topfd at the rdaiionshipi of the nucleoli to the cons>ectne tl«tic ceih, Jeiilocjles and hisixT® 
overall functioo of the nucleus, x-ariaWlity of the Nuclear change*, cj-toplasmlc change* and ct5 
nucleolus and its tub^tnsemres la L ira; l ystems, grouplDi;! are proeated la detaQ. 

the citochcmi tr> and ultrutmcture of the im Ncm-sseoplmiccoodhioositschast nfl , !. . 

cleohu nucleolar DNA, RN V, proteins and traction to dental apphancei, awJ dennawi^ 
enryTDe*. It also cmert the nuclear nbonurfeo- amditloos are dealt wmh in the accood part, me 
protein network as an organlrulooal element for roosdtuie one of the hrghhjbts of thh Atlat 
trantmlsloa of the nucleolar product to the C)to- The third annioa cocotupawc* ben^n r*®" 
plasm, nudeoli of speciallred cells, the effects of plasms malignant neopionm, and ratfimoo 
drutp and other acenu oo the nuckolus, methods effects. 

of Jioladon of ntacW and nuclcclr and cytoJoglcal The last lec/Joo b deswd to apeefe 
and c>tocbemical «udfes of the nudeolua. lo iniarprrtaDeo and difficolt dcch to* ^ 

The micrographs and ph o togr ap hs are dead) A drseripthe ten on leiecttd topit* ® . 

labelled and rcadi a leseJ of ejerellersee preseoicd. The color photagraphs ^ 

Tlie book is well done and should prose of coo* ef etceUeoce and the indunoo of biaek . 

ridcrable volue to graduate students and advanced photomicrographs of hbtopaiholcgic matoul 
researchen concerned with oevr In/ormadon seryopponuaeasiddidactic. _f 

about lIieedL This Atlas, therefore, cover* a wide range 

MaHuce Bibbo, M D MI AC boportani aspects la cylologr 

io addjiiotj to lesfams cf the Dp* and aqjaee® 
skin, and fa highly recommended _ 

Mvbrr BiU* 
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1971 


Seartmj-TrmsiefT Alciander Mcbdi, \LD FLA-C. 

PnrfMMT o£ Pitholosy 
Service dc Cytodiagnattic 
Uin\Tiiitc Ijiv*3 
1050 dicmln Stc Fay 
Quebec 6, PQ. CiMcU 

Edlm G«r*eU \Vicd. KLD FIA.G 

Blum-RIc*e Profetwe at Ob«ctrki «od Oywrolc^ 

aod PnjC*rof PathoJogy 

Univenlty of CUcago 

5Wl South hUryUnd A eoue 

CUatgD. IHuioh 60637 U.SA. 

Cm>€UMmWtr W’lOcm A van'VkkeTt. M D FlA-G 
P i o ftBor and Quirman 
Department of Obatetnci and Gynccolo^ 
Uoivaailf d StcUcnbcMch 
PO Bor #33 

BelMIle, RrpubUc of Senth AJhca 


CtatrvT Rionoo, M D FI A C. 

Prefewr 


Dueetor Cemie de C^mdogte 
PoUclinlque* UnKmltalra 
Boulevard d« La Quae 32 
1203 OeoevT Smexeriand 


Enca Waditcl. M-D FI AO 
Imtituce of Obetetne* and OyneceJofy 
Kamujct'auillh Hoapltal. Unlvmlty of London 
Da Cane Road 

London, IN 12 Rn ^Und UK. 

Prcm^alh WahL M D FIA.C. 
l\ofeMor 

Proldcnt, Indian Council of \lrdical Reacarch 
Aman \a|:ar PO Bor #491 
Not Delhi 16, India 


Cmapjodmcr! concmiinj Membrnhip 1 The lotmutloa,] Ae«i™ o( 
and oiber budnew nattera dwidd be addmaed to 

The Intcmatlonal AcademvcfCMoIogy 

OfTrr of the Serretary Trrawrer 
1030 Cbeinlo St Foy 
Quebec 6. PQ Canada 
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Latin-Ammcan Society of Cytology 

\i ihc mcctjnc of the III Laitn Amenran Conjircii of ClloIog^ Enifil wii 
unaniirwml) cicried to the PrewdenQ of the Sonet} for the J970''19/3 lerra. 
The Board of Dircctorj of the Latin Aincriean Soden of Gtolog} u now conipo»cd 
of the following nicnjbcTS 
Praideni Dulcc Castrllar (Bronl) 

A\ \ S Coparabana, 1072/707 
Riodejanaro Braxtl 

\ tee I rcudent Hena Cardona de lIcnTta (Ilondurai) 

Vrretnr} Nbio \Jarconda Fomera (BrasI) 

Imtituto de Gtnecoloida 
Lnl\ Federal do Riode Janeiro 
Hospital Monron-o Filho 
Kio dc Jannro Rnuil 

Treasurer Maria More* Pinto Cunha (Brasil) 

kua Parfheo dot Saniot 
Recife Pernambuco, Bratil 
\ oters I atrfaa Alorwo (Mexico) 

Juan Gama Geuinann (Prnl) 

Zenon Gofuulc* (Paraguav) 

Leo Lennoni (\rgmilna) 


The International Academy of Gjtolog)' 

The Exccuui-c Couonl of The Intemaoonal Aradetn) of C)toh 3 cr> fw the 
}car« 1971-1974 elected rrcmil) The Im of OfTicen and Memben o< the 
Lxccutn-c Counnl rs aj followt 

Piesiifni Einmmch ion Haaiii M D F I \ C 

Profestor of f^thoIo<t\ 

Ohio State Lonmiri 
410 Tenth Street 
Columbus Ohio 43210 U S. V 
pTtstdmi Sett Peter Stoll M D F I A C 

Profeisor of Obstcmci and G>nertJo 5 > 

Director FmucnlJimJc 
Uiinenif} of Hcidelbcfp 
KlinlLum 

Nlannhcini, German) 

Fast Pimlal Campest R dc C MD F I--' C 

Professor Depanroent of Morpboki-) 

Facultad dc Medidna 

UoK-emdad Nacional \lB)-or de San Marcos 
\p 3 rad 0 Postal 3492 
lima, Peru 
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ANNOUNCENIENTS 

New Orleans Assoaation of Cytoteclinobgists 

May 22-23 1971 

New Orlcanj toimiana 

Tbc New Orleiii* A»d*Uoo of Cytotcchnologim wfll praent two da>T cf 
cytoli^ KminOT oo Sitordty 22 anJ Sunday KUy 23 at the Jong Hotel 
In New OtWiu. Looidaaa. Tiic wpka to be praented wfll be 

(1) Gastric Cytology 

Ndwi D Holniqultt, MJ> Depwtipcnt of Pathology LSU 
Nfedleal Center New Orieam, IxaiMsaa 

(2) Cyiogaxdci 

John Heiden. \LD The Paibciogy Laberattry New Oricao*. LouWana 

(3) Special Dlagnoatic ProUeim In Pulnjonary Cytoiogy 
ElcaiiorBechtcfd. MD DcpartnKnt ofP*ihciJogy Upstate Medical Center 
S)racnK, New York 

(4) Adeoocifdnojna of the Fonak Ocxdtal Tract 

Soffy Botero, NLD D epar tmew of PaihoJogy Ctfrlry HcapitiJ, New 
Orleam, LoolAana 

Miqoae o pei wQl not be oeceoary at aenana/a wlD be boilt arcuod t n d tc h j ome*. 
Tbc {« b $23 00 for cytoteeboolagUa, btonf and mideTits, $73 OO for pathol 
ogba> and $3 00 (or cytotedmology cttBdenta This fee iododea a Saturday lunch 
coo For men Inforuatloo and/or appikatkm blanks please write New Orieaos 
AsaxUdon of CytcKecKookigbts, 6153 D(rb>shlrc Drive. New Orleara, La. 
70126. Tbc dcacQioe far appUeatktns Is April 13 1971 and atteodance Is licoitcd. 


California Assoaation of Gytotcchnologists 

THE SE\13STH AN'NUAL CkTOTECHNOLOOY WORKSHOP-SEMI 
NAR, spODfored by the CaliCarnU AMociadno cf CytotcdmDlogbts. will be hdd 
OD Fnday Saturday and Sunday April 30 tbni May 2, 1971 at tbc Master Hoati 
Inn, San Diego, CaUfbmla. Thb meeting, heW In co operation wltb the Amencui 
CancCT Sodety CaldomU Dhbion, has been coosutently regarded as one of tbc 
meet oucsauKDng pre^raem of its kind, tradldonaliy Im-iring prominent figures In 
the fidd of Cytology as gocst faculty 

The ipeakm for ihb raeedng win be Robert R Eggcn, M D who wiH dtsen* 
Cytogenetic*, and Alan BP Ng. MD wla» will address hJmsdf to the tubject 
of Adenocardooma cf the Female Gcnlbl Tract. 

Additional IntaraiatioD regarding tIUs program may be obtained by wrldi^ 
Ihc Wcrlibop-Setnlnar Coordinator Caldbrnla Asawdadon d Cytoteehnolo. 
glstt, 1127 Wihhirc Boolevard, Suite 310, Lw Angela, CalHoida <10017 Tde- 
phcnci (213)481-0300 

m 
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NTW"! mou locn rra of otoloo^ 


U 15 , 


Oihcf amKmnrciiKrnu bj The IntcrnatioiuJ Academj of CjioJog) 

FIFTH f\ Teh\ 4 t/o\ -h co\G/iFss of a tolog) The nmi ima 

national CongrcB of C\iolog) u-lU take place m BaJ Harbor Miatra, Fkinda, 
/V (Hotel Anicnrana) \Iaj 29 to June 2, 1974 DetaQj about iha Coo^rea 
Mil appear in -ida CiloIa^K/t beginning 1972. 

SFcow J\rER\Ario\iL tutorial o\ cumcal aroLOGT 

The Second Intemauona! Tutonal on Clinical Cvtolog} wfll take place in Menna, 
Aiatna (Menna Interconiincnial Hotd) June II to 17 1972. The Taiorul a 
cojponjored b) the Amman Sodet) of C\aoJog> and the European Federatmo 
of C>'to]f^ SocielJc* Infcnnatlon about regutration and detaib about the pro¬ 
gram ma) be obtained from TIic Center of Condnmng Education (Attn- Mr 
Claude M Ued) Unncrtif^ of Chicago, 1307 Fitf 6(7th Strecf Queago, lihnoa 
GOG37 USA. 

Ostcrreichische GescUschaft fur Angeuandte 
Zjtologic 


In der Zeit ixim 4 bli 6. Oktober 1971 fiodet in \\len cioc gemomamc Taguaj 
der Orteiretchaehcti Deuwchen und Sc4n>Tiieri*cben Oodbehaften filr Z)'tok>pe 
itatt 

Hauptihemen 

Zjiolopie der L)aiphknoten Z)tologie \-on Organpunknonen. El n satz %’OQ 
iiiodcmcn MetJiodcn Jn der praktuchcti Z>tok>gic in der r>noIoguch“ 
FoTK-hung Z)'tologi»die Abkiauchtechmk. Z>^oJot^o uotcr dcni EinfluU cnula 
tiorulicnuncndcT und oMiIauonsamlSscnder McdOtamentc. Fine Vertrage- 
K ong refl-Sekre t an a t 

Dr Rudolf Ulm I Univ Frauenldimk, SpitaJgti»c 23 A 1090 Wien, Amtna 
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JAMn W KILAOAK W D 

P iiJ uior of Patboio^ Dirccux Cy- 
tcJo^y aad Surprai P ihology Itt* 
idtalc of Paihoiogy Cup victtetn 
Roerrt UmvwntT Cieveliud, Ohio. 
FR£Ll^lL^AR^ LIST OF 
FACUL'n MEMBERS 

A mCTNY f AMAKCK, It D AtUlUnt 
P i u fcMoc of Olxtotncs iml Gy^ 
ctiocy Um -errity of Chiai^ CM 
ago, lUiium 

OUSTim F EAUK, U D F J A O ChScf, 

Bioptyda Briftch, Armed Forte* 
Intatutc of Pitbcdogy Qlnioak Pro- 
fcMcr of Piihoiogy Georgetown 
Umvmity Waihlngtan, D C 
nru n. eaettu, pHa^ fiac 
Prcfciw of MicrohioJoOT •fid Pro- 
feaor Optiol Sciencrt Ccnfer Unl- 
•erety oi Atuodji, Tucton, Arixon* 
HAUJXZ UUO, M Cl., *0 0 KtAO 

Awitani P r rf ua o r of Ohjtnnc* 
•jtd Ortecoiojy Uo l ver ii ty of Ghi 
ago. diictgo, DUfwsa 
DtaAlOtX I EOaxiACPfEAJl, PUD A*- 
ihoDt Ptofew u r of Medidoe. Dt* 
otai of Kfedidoe, DWalon of 
Vf c dwtl Oenetia, Johm {fopUn* 
Unh-miry Skbooi of Mcdfcine, 
Baiomore, KUryiand. 
un tNcai, UD Aaaaat Prof ewor 
of klcdidne, Vinderbiit UnAtrdty 
School of Metbcfne, Nufa Ue, Ten- 
oowec 

WALTi* r txoLXE, ReMrch A»- 
cstEni, N ctenoi Admiruftnuon 
Rriprencc Lalxritorv Armed Force* 
InMitotc of Piibology \\ •ahiogton. 

jwrt K raorr hd fiao Aacadaie 
Profe*«r of Patholojn Head, Dc 
portment of C (opatoolosy John* 
ilotpical, Btltimorc. Nl»r> 

Und 

llAEVtt U OOUJWE, u D Btophytto 
Branch, Armed Forte* loslitutc of 
Pathoiogy \\*»hlnguio, D C 
Jake* t ourx fhd A»ltunt Pro- 
fe*cr Department of Llectricnl 
Eovinecnn^ Mij »* cf m* etu Inttimie 
cf Teehnoi^ Cambridge, M « 
ehmett* 

mu- V. icuu^ * M.T (aacp) 
ChrornoaocQe Laboraior> Johns 
lloptlm Unhrtsit) ^dwoi of Mcdi- 
dfte Baltimore 2k{ar>Und. 
o A. X tTCiux,«b FUAC Director 
C>icJof7 Centre St Stephen* Ilot- 


C tal, OteWca. Lo n do n , EngUud, 

K. 

totn A. iLOrfEXTiKY PUJ> Biophviic* 
Syittna, Inc BaJdwin Place Kit 
bopjc,Nevr ^orit. 

CATBXRCtT «. KIULlIt, Q.T (aSOp) 
Educat onal Coordinator School of 
Cytoterhnokjgy Chlcf~Cytolcchnol- 
ogat. Unhiornty of Quemgo, CW 
cago, lUinou. 

LEOfOLD o vcm X 0 pj A a Pa 
thologtst In-CWd, Sinai Hospital of 
Baldmore, Baldflwre, Maryland 
Profcaaor of Paiholory JelTcrton 
Medical College. Phllaodphi^ Penn- 
tyK-aola. 

»tA»TT* D LEVlXt, PH D EJcCtnal 

Eoffincaing Department, McGill 
U^Tidty Montreal, P Q Canada 
KaxuTH o UAaiHAU-, u D Pathologic 
IraQtQie, hleCill Unnernty Mon 
ireal, P Q Canada. 

UAAarTH A WCOlXtF HD PJ A 0 

P f tfq K *' of Paibologv Univmitv 
cf lUmoii, School of Methaoe 
Qikagcx IQioca* 

laUiA't DjA, rn P refeMor 

erf Oral Paiholofv Unh’tnitv of 
Ulinoh, CMeago, llUnrat 
AiAXA Dca uamu, u d pi A.a Pro* 
feacr erf Ehjtttw Gyto 

S itholojv Service, Laval U Krrwty 
uehec P Q Canada 
imON a. MEUAUED HD P LA (X, 
Attending Pathologat, Chief, O) 
tokg> S^-iee Memorial Hoapltu 
for Cancer and Alhed Disease*, 
New ^orit. New \ocl. 
utmTUtaa t. urvocuom ilo pad 
P rnfejw of Rad ology Department 
of Radiology UrvK’emty of Pcnmyl- 
anla, PhOa^phia, Pcnniyha la. 
lA FTt \ ucYxa, Vtdten [nstrutnena 
Ltd. Vleken House, Milbank. Lon¬ 
don, Engtand U K. 
aoucAan KAYLca, m d f i a o-, Pto- 
fesnr of Paihoio^ Unltnity of 
Michigan, Ann Arbor hTtehlgaa, 
ALA'S a. p XQ UD r t A.O., A»odatr 
Prnfuaca erf Pathology IrBUtuic erf 
Pathology Case Ns'ntetn Roctn 
O oKcfwry Oe%cisnd, Ohio 
LroxAan eaL'OTETt ph d Chief Di- 
Won of Cell Biology Mount Sinai 
Hoiplul, New New 'i orL. 

ITA liV p PATTTS, J* U D PII D 
F LA.C-, Pnrfe*«r and Chatrinan, 
I>TMnment erf Pathology Unherdty 
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AKNOUVCKMEVn 


I#/ /J \t 


FOURTH TUTORIAL ON 
CLINICAL CYTOLOGY 


August 9 to 21, 1971 


Fovt Srpasatt SfrnaJ Programs 
( I) 0\ NECOUMIC tmOLOO^ 

August 9 13 1^71 

(2) DivascbTic (mDuxj^ of otiie* akatomic jma 
Angus! t:y~]8 1971 
( 3 ) AirTO«\TlO\ IN C^-TOLOm 
iagust 18 19 1971 

{4) lllAtVX dlROMOSOUns AVD CimOUATlN 

19 21 1971 


The Inicmational Acadetn> of C>iolop> of>d The Ainencan Acadctn) of Re 
produciiN'e Mcdtcme in cooperauon %Mih the Center for Coodnuiog Educauoo 
of the Univenit) of OucaR^ wiU tpontor a P-dav rouric on diagnoidc cjitJogj 
The coune u for paihologuu, for midenta pre pa nng for the Amenrao Board 
cMininaUonj ( \mcncan ^rd of Patholo^ and Antencan Board of Obttrdcs 
arid G>nccolog>) fa* climciartt Interested in diagnowic r>ic 4 ogN fer the ex 
pcncnced cNtoicchnolojut and for the c>ioRetjeticut 
Tlie Tutorial mII be held at the Center for Continuing Education of the Un>* 
>*cnit> of Chtrogo. Tlic Center tt a full) equipped hotel v.+rere the nrgmraati 
iiia> liiT during the coune if hotel »pace pemno. OiherwTse accommodaDoro 
v,nll l)c arranged In hoicli or inotcU in tlie \ieinit\ of the Center 
The fee for the full couru is S175 jOO Ho^\•c^er itnee the Tutorial comatj of four 
separate aectioni, separate regtstrauon in each of the four sections a fcadWe- 
The fee structure for the separate reguiraiions o os folltnn the fee for the portion 
on G^necologir C>tolog^ on!) is $275 00 The fee for the portion on Diagnortic 
C) tolog> of Otlier Anatouuc Sites than the Female RcproductivT Tract Is $200 00 . 
The fee for tlie section on Automanoo In Cjtoloi^ (li da)^) u $75 00 , and the 
fee for the section m Human Chromosomes and Chromaon (2 da)*!) is $125 00 
Housing and ineali are not mrludcd in these fees. 

Regutranis for the first two sections of ihc Tutorial arc required to bring thar 
men binocular nikroscopcs and light sources Renul of nucrosTopes ina\ be ar 
ranged for a limited number of nrgutrants for a fee of $48 00 per mlcnacopc for 
ihc first tis-o sections Micrascope rental for the first section alone b $35 00 , and 
$20 00 for the second section onK 


SCIENTIFIC DIRECTORS 

arOROF U MTED M D 

Blum Rioe EWaw of OhMcmc, 
and C-nocolog, .nd rrofe^ of 
Palholog, Dirrclor Cjiopalbol^ 
Sernoo Unl^■onlt^ of Chicago, Chi 
cago, lUinots- 

otATER r a-AHR* __ 

Chief Bioph>-slcx Branch, Armed Forces 


Imntute of Pathoiog\ Chnical Pn> 
fesaor of PaihuJog> Georgcimm Uni* 
\-enit> ^\alhington, D C. 

LEOPOLD O KOS, II D 

Paihologui-in Chief, Smai Hospital of 
Baltimore Inc. Baltimore Maryland 
professor of Palholog> Jefferson \Icdr- 
cfll College, Philadelphia, PennsyKania 



AHHOUmZMDm 


Martl-Apf^ 197 J 

The Ic\t 1 U feared manly to the Regktrant who whbe* to re-exmailne »on« of 
ihc matoial during the roamiag and afternoon workahopt Regutrana 

who whh to h*\t tl* creoing trrt, ihoiild not fed obljfitEd to attend each dec 
dve wortahop. 

unMamaca 

For the Diagnortic Seminar (Wedneaday Aagrat 11 raornljig) Regienno will 
rweh’e Kodadirmne aw and data on the patienu which may guide the Regia- 
tranti In ttaeslog the casd. 

ITiert are aln two aca of Kodachnjnwa aviQable which reproent »oroe of the 
main fwttcrta preaented by each faculty member There vriH be 45 Kcdachrooies 
for dm Gnt (Gyncenloglc Cytology) and 45 Kodachrtenea for the Kc oo d 

acedon (Cytology of ADatomlc Sita other than the Female Reprodocthx Tract) 
Each act of Kodachromea wfll be anOaUc at the Rcgmntioo Dak at a charge 
of J12 50 The Kodachratna may bo prvlcwed at the RcghtratHio deik. Rcgla- 
traoti who whh to add the charge for both tea (or either ooe let) onto thdr 
regwjBtMXi fee, may do ao by checking off the appropriate box on the AppUcatloo 
forru (Ian page of ihk announccnienO 
uraaoaoonr winnnon 

Some cf the Faculty Kt<mbeTt*'dme** the Regmnnti 1 e. there might be only 
one. TWO, three or tour mbiotca allowed fer exammaikn cf each dlde. lo the 
event that the Regbtrant feeh **niihed** by thb proeedve. It b auggeated the lUde 
be ifcipped. The Regberaot may rtiiuu In the evening for a mere Idi urel y ccaou* 
naikn of the material Due to the toevitaUe brtoegesdty of Reghtnoti m to 
their prenou) expoaure to cytology c la Impwlble m gear tlw ipeed lo aa to pleaae 
esayoftc- llowestr If the epeed dutiog the daytime li too bn, pleaae 

come hack for the elccilve evening aeaihmi. 

HIOHUGITTS OF THE PROGRAM 
Etandnatloa of the Cell Or Fruf 

Influence of micrefcWogy and InOammadno on the Pemaie Genital Tract 
Or n tfrf 

Cytology of Sqoamoua Cancer Or Rn^ra 
Coieloogeoati of the Uterine Cervix Or Ara/«a 
Ccncept of DyipUda Dr PtSU* 

CoDcept of Carcinonia ht Situ Or Kau 
Cytology of kficrolm-attve Oudnooia Or Af 
Cytology of Recurrent Carcinonia Or JT « 

Dlagucadc Semmar Or B>kW 

Radiation Cdl Qiaoga Or Mt /Imm 

Cytology of Rare leaiceH Or E»a 

Crflolaratangeicf Uteihie Adetwcarditotaa O 

Oyioloclc Ihagntw of Ekidoroctnal Adenocareioojna Dr Xus 

EridonwTrial Jet W aah Technique Dr Sctwvu 
Ba*c Endocrinology Or Se^m Jwi 
r imductket to Hormonal Cytolagy Or 11 ud 
^vsphy^logle ard Cy-lc^lhoU^ 2V ifmrfi 

I trodoctioa to CytoioKy cf the Resplraiory Traci Or IKrWWr 
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A.>SOUNCE ucvn 


IW A\| I 


Cenicr Ro* uilliam rmsARo u d, Anmini Pro- 
chatcr Ncu \oj 1. fc*ior of Paiholoo Unr\-mltv of 

UN ir PORTTR UD DjrcciOT CJucaro Chicairo, lUmoo. 

Swtc DqM^m(^nt of llcaltlr Binh *uRm a %a.v oru^, nu> Ba- 
Ir^utc Prof«^ and phjTO Section Leader BwroediaJ 
^aimun D^ri^t of Paulina, ketcarrh Group, La ALma So- 
^banj Med^I College of Union enofic Laboraton Uoirann 
Univ-cnit) Alban> Ncn \orl. Cblifoniia, La Alainoj, New\Iciica 

PJ^. ^ EimZRKUI \ON lUAil, UD, F LA-C, 

EJectneal Engin^ot: McGill Uni Profruor of PaihnW Ol ' 


Profcjsor of Paiholog) Ohio Sate 
Unnmitj Columbuj, OhJa 
BRUCE O tVAXUAN BUD- DuTCtcr 
National Center for Health SemceJ, 
United Staia Public Health Semre 

Imoc of Paiholog, D.mnor Q . . . 


\cnit) \fonirral,PQ Canada 
ktndau. ruramN pt b^ u a. 
StafT Engineer PerUn Elmer Cbrp 
iSonN'alk, Gonneciicut 

JAUL* U REAGAN WD FIA O. Pn>- 


Paih^og> Imtitufc of Patholog) 
Guc Hatern Rc*er\-c Uru\cnit> 
C3c\xbnd Ohio 

j«tR\ RFEENrK Emit Leiu Optical 
Co ^^etzlar Gennanj 
AWIUKO UTon Leader Health In- 


Sjitcim Divuioo, Baiflch and Loab 
Rocbaiw NevSofi- 

OCORCE I- \\TED U.D, F EA.C, PTD- 
fesjof of Olateincs and G>-De«ilogy 
and Professor of PathdoCT Unhxr 
ritj of Chicago Chicago, iUmou. 


duitr> Team Technical Roearrh 
Department, Ntchimen Co Osaka 
Japan. 

auRua r sohninn uo miac 
Dtreetof C\nopatholag> SenHce^ 
Angeles Counn Univrnity of Smih 


M 

tending Pathologist, Mato ChnlCi 
Professor of Pathology Ma)^) foun¬ 
dation Graduate S^ool of Medi¬ 
cine, UmvTTSjrj of Minnesota, Rn- 
chestes* \fiiine*ora 


cm Califoram Medical Ccnccr Lm '' 


Angdes, Califorma 
oroRocAKKA STEOAR joNTo, uix Asso¬ 
ciate Professor of Obitetnes and 


and Director Medical Geneocs 
Dn-taon, Unrvcrwt) of Minnesota, 
Minneapolis, Mlnoesota- 


G>Tiecolog) Director Laboraiorv of iia.vs-oeoro zjumer ph-d 
Rcproductnc PhiTiolog^ JohnsHop- Ijiborotor^ Carl Zcisi ^Sokc, Ooer 
kins Hospital Baltimore \tar>-{aad 


uojuiR o aovrR. u o 
sutaot Professor of Ohstetnes and 
G>necoJo^ Unn-emt) of Chicago, 
Chicago, lihnou. 


kochen, German) 

FI AC As- FREDCRJCK P ZtlSfA-V U-D F-AJuR-U 
Professor and Chairman, Dcponwetit 
of Obstetrics and Gitjecolog) Um- 
vcrslt) of Chicago, Qucago, Ilhuoi* 


GENERAL INFORMATION FOR REGISTRANTS 

Tutorial Registrants who request hotel accomioodatlons at the tunc of thor 
rcgistrauon wiU be housed tilAer In the CENTER FOR CONTINLING EDU 
CATION of the UnUxrury of Chicsgo, 1307 East 60th St Chicago 60637 (Td 
No 312—288-2500) or in hotels or motels m the Immediate \ iemit) of the Center 

Regmranu should ha\x their conhnned room resenaoons ttx (6) weeks prior 
to the o«et erf the Tutorial If not please wnte or call Mn. Eleanor OLI\TR, 
Center for Condnuing Education, Unl>-enlty of Chicago 1307 East 60th Street, 
Chicago, lUmoU 60637 (Tel No 312-288-2500) As a general rule, accoramoda- 
uota are confirmed at the time of the acceptance of the regwration 

j-t*CTTVE \s-oiucsiroPS 

The eketnx tvxikshops are conducted dunng the cvxn/ng hours. During thc« 
cJ«tivc ivorkihopi do new mstotal h prorated, Md .ttendaDCo li opdocuL 
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Tbe kvd k geared rocady lo tbe Regboaot who wkbe* lo rt-oamint »oine cf 
tV mttcrial proented dmiof the morniiig iu>d tftcrrux*i wiriibopi Regtftrmntt 
wbo Vibh to lurtT the evening free, ihotUd uot feel obCgated to attend cadi dec 
tive woriobop. 

Konxcaaotoa 

Foe the Diagncatic Seminar fVVedneatUy Augun 11 nwnung) Reghtranti will 
receive Kodaebrome »et» artd data on the padena which may gtride the Regh- 
tranQ In aaeatjog the cna- 

Hktc arc ako t%ko Kti of Rodachromca avaiUbl which repraent fome of the 
nuln pattoTB p etf cn ted by each faculty men bcf There wiD be 45 Kodachronia 
lor the fiat fcrtloQ (OyncCTjJoglc Cyiolofy) •iid 45 Kodaebiwne* for the accond 
Kcdon fCytology of Anatomic other than the Female Reproductive Tract) 
Each let of KodjachrocDci will be avaOabk at the Regomthn Desh at a charge 
of il2 50 The Kodachromei may be previewed at the RegiitiaUon dak Rcgia- 
traOU who wkh to ^d tbe charge for both acu (cr ntber one Kt) onto their 
rcffltratioD fee, coay do ao by checking off the appropriate bo^ oo the AppilcatioD 
form (hat page of tha announcement) 
tccacacorv wouincn 

Some of the Facaity htemben "time tbe Rcfatianta le ihoc might he only 
two three cr four mlmita allowed for examinaturi of each alxle. Id the 
erent that the Regktraot feeh nshetf* by thk prucedurt> it h tnggetted the dide 
he •klpgjed. The Regiatrant may ret m in tbe omdng £cr a uxr e kiaurdy oaml 
natwo of the matenaL Due to the inevitable beterogeodty of RegitiranB as to 
thdr prmoui expoBire to eytoiagy It b impoatbk to fear the speed ao aa to please 
nTr>aoe. However If the speed during the daynme aaben ■ too fan. please 
come bach for the electh-e evening aeadona 


HiaHUGHTS OF THE PROORAhV 
naraiQttioa of the OeU Dr Fnn 

of microiaology aod mflammatiaD oo the Female Genital Tract 
f> UW 

SRoamoia Cancer Dr 

^^ktcinogeacab of tha Utcrioo Cervu Dr Rf^n 

Concept of DjipJana Dr /Wtoi 

cf Cardnoma in Situ Dr K*tt 
Cytology offillcninvMivt Cardnoma Dr 5/ 

CjtofcgyofReosrreniCkrdQoma Df R*jj 
Seminar- Dr 

Radiauen CcU Qiaiigci Dr em lUtm 
C)iofogT ofRar Lenoeu Dr Kms 

CSuDj« of Uterine Adeoocarcinotia Dr Am/m 
D tagfi<iki d Eadococtnal Ade awjarcl noma Dr Ktss 
J"*»^JetR.ahTechnkluc A- 
^«ic EndocfinoVagy Dr Str^a Jmn 
lotrodt^ ,0 Hcrraottl Cytology A IIW 

Dr MrxsrU 

to Cyuiocy of o»c Reaplratoey Tract Dr 11 aafan- 
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A>Notr.crwi:vn 


Iti A 2 


Introduction to C> iolog> of Scroui EfliMlons Dr MeCrnc 
Cancer of ihc Lung Dr Ilod/arr 
C)toIog> of Effusiom (Malignant Conditions) Dr \fcCrnr 
Introduction to Gaiinc (^tologj Dr I/usara 
C}'to/og\ of CcrcLroJpinal Fluid Dr Sajfar 
Cjioloir> of Culdorcnicsls Dr Scktian 
Introduction to C\ioJog> of the Unnor) Thjct Dr 
Unmtr> Tract Cnolog> (Bladder Irrittauon Technic) Dr 
PrqjaraioT) Methods in C>tolog> Dt \gylffr 
vMpiration Otolog) Dr \ayhT 
C>loIog> of the Om( Ciimj Dr Urdak 
Introduction to C> fogenciia Dr tmmsr 
\N'h) do We Need Automation m Cjnolog\’ Dr Usman 
\ Flow Through Sjttcin Dr f am/nlsky 
A FIo>s Through Ssitem Dr Ftktrjla 
\ Tract Svitem \{r Mrjfr 
An Automated S>*stcrn for Slides Dr Husan 
An Aulomated nuoroineter for Single Cells Dr U hrtl/rs 
C>iokxrtc Scanning with a Special Purpose Prcprocajong S>iion Dr Suicaii 
Lem: Svitems foe Image AnaljtU Ifr R r nk 
Zem S>'nenu for Image \n3l>'»ts Dr Fmmrr 
Automated Blood Cell Anaij’ses Dr Gretn 

Lae of the Sclfiean-Glopr Svttem in Automatic rattem Rcrognirion Dr Prtstn 
LeukoQtr Identification Dr Omstnn 

Coinpuicnicd C)io*creenmg Dtt Lmne Matsl^U end Panlsn 
Pnncipici of Pattern Recognition In C>topaiholog\ and PerformaDce Cnicna 
for Automatre S>'stemj Dr BartAa 

Docinnon of Rexulu and Cansideraiion of Bioloptc SignificaDec Dr 
S>T{crm for Padent Intcnictt—Pde— and Ihagrwstic AutotTTaiion Dr UtrJ 
Idcnuficatioo of Chrotm^omei from Light Microscopic Images Dr Borgemkir 
dincal CNtogcnrttci Dr Porier 

Preparation Techniques for Light Microscop) (Laborator> Exercise) Dn- 
Lnaresr Bah BargaonksT and Go/mb 

Karjxit) pmg (Laborafori Excinse) Dr/ Uterexe Bakr BargoeMker end 
Ncis Insights mto ChronKJSonial Dcfccu Dr 2anis 

Neil Techniques in Chroinosomc Identtlicauoo (Dcnionstrauon) Dt 1 mw 
IdentificatiOQ of Chromosomes bi Auioradiographl Dr 5w/«s*iUr 
Idcnuficaiion of Chroniosomcs b> Quinaenne Mustard Technique Dr Bah 
Preparation Techniqtics for Electron Mieroscopi of Chromosomes Dr Gttmh 
Introducuon to Qu-uiuiain'c Stud) and IdcotiBcauon of Chromosomes b> 
Ekeumn Mtcroscopi Dr Bah 

Chromosonte IdcnliScation b) Pattern Recognition and Quontiiatiie C>icr 
chcmisn^ Dr MmdeDekn 

Structure and Composition of the Nucleus Dr Celoeth 
Structure and Corapontion of Chromosomes Dr Bah 
Cell H>-bndiiaaon Dr Engel 

Abnormal Chromosomes Under the Electron Microscope Dr Galemh 
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Fourth TutotUl on CUolcml Cytology 
Aniut 91*21 1971 

REOISTRATIOS FORM 


Dr 

M 

Name Mn.___ ___—--- 

Mia 

Setter 

^lidrai____^- 

Qry __Stale.-ZJp- 

DUe or Portion ---- 

Intdtuticio/Afrbatk*! ---- 

PiMM Oini ih! B* wkxk u MOST ppUM 

□ Patiwiagm 

n ninl/^ir> 

□ Roktoit in Patbolon 

□ Rerident i Obaietria & OvDccology 

□ Reikleiit In ImemaJ \Ied»cW or in Perbatrica 

□ Onoiechooiogat 

G &(o|cnetkat 

□ EIrctranici Erpen or Bicrpfa>ikiM (uodtfUoe whxh) 

□ Other (Explain) 

□ I wdh to reriiter for th tma FOURTH TUTORIAL ON CLINICAL 
CNTOLOOY (Aofun 9-2J 1971) Pl«a*e make chert out In the tnwu t of 
$473 00 payable to the Unnoaiy ct Ootago 

□ 1 wbh to «fii«r tor (be SECTION ON GYNECOLOOIC CVTOLOGN 
ONLN (Aaruft 9-13 1971) Pleaae mat rbat out in tb amount of $275 00 
payabl c dte Unhemty ^ (^cago 

□ I with t rwtaer for the SECOND SECnON (ON \0N*O\'NEC0LOGrC 
CYTOLOGY) ONTY (1 retniratary tract, flukU, gaimc cytology etc ) 
An^ 15-18, 1971) Plraae Include check the amnu t of $200 00 pa>able 
to me Unh'erucy of Oucago 

a 1 wtih 1 rcgmcT for the TJllRD SECHON (AUTOMATION IN C\ 
TOLOGNT ONL\ (Augtm 18-19 1971) Pleaie roakc out check in the amou t 
of $73 00 payable to th Um TTilty of Chicago 

□ I with to iTifiKCTfor the FOURTH SECTION (HUMAN CHROMOSOMES 
AND aiRoMATlN) ONX'V (Auguii 20-21 1971) Plcaae make oat rheck 
in the cnou t of $125 00 payable i the Uwenity of Oiicago 


Q Hwri Aecotnntodaoona re NOT Needed 

□ I whh A(XX7MMODATION*S In SLNGLE ROOM ($16 00 per night) 

□ I wWi to SHARE ACXX)MMODATlONS 1 a twin-bedded room ($9 50 

per idrtt, per peraon) with__ 

(Another ctmfcTmcr partJcipani will be aaugned b% the Center if no name b 
tbo«n here) 

1 wbh I obtain BOTH KODACHROME SETS ( ) or THE GYNECO¬ 
LOGIC SET ( ) or the NON-GN*NE(X)LOGIC SET ( ) t $12 50 

each, nd encloae the pproprlat chartet with mv abose mnuradon fee 
1 ihaD ARRU EON —__lahaJJDEPNRTON_ 


Pt<mM rrfwa t HU roau urni voum. emrex to 

TUTORIAL ON (XINICAL C\TOLOG\ 
UnhcTBC) ofC3tlrar^HM*449 
38-41 \I nUnd A enoe 

CatMgo, inJooli 60G37 (TcL No 312 947 5343) 
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ANNOUNCE 1U:XT» 


iti is,\$ 


Iniroduciion to a-tolog) ofScnms EfTuuons Dr UtCrnc 

Coocrr of the Lung Dr M M/err 

C>toIog\ of EfTuuom (Nffllignam Conditions) Dr \!(Grea- 

Inirodunlon to Gaitnc C\iolog) Dr Husain 

C\lcJog) of CcrchrwpinaJ Flutd Dr \ar!or 

C>tolog> of Culdoccntart Dt Sekutm 

Introduaion to C>talog> of the Urma^ Tract Dr \frltmni 

Unnarj Tract C\^olog^ (Bbddcr Imgition Technic) Dr Sekmnn 

Preparatory Methods in Cytology Dr \rij!oT 

Aspiration C\nolop Dr \ajtor 

CytoJop of the C^J CaWf) Dr \fedai 

Introduction to C\toqencilc* Dr Amatou 

Wh) do \Sc Need Automation iti C\tolo(^’ Dr fiuxaupi 

A FIov.*-Through Sjitcni Dr Fttm/vlsh 

\ Flow Through System Dr Futnjln 

A Tract Syrtem \fr \frjrr 

An Autoinaird Spteni for Shdrt Dr Hmsam 

An \utomated Fluoronieter for Single Cells Dr It ketltss 

Cnologlc Scanning with a Special Purpose Preprocessing SjTtem Dr SlrsarJ 

Lelu Systend for Image Analysu Mr ml 

ZciB Systcins for Inugc Analysts Dr 7tmnrT 

\uiomated Blood Cell Analyses Dr Grtn 

Use of tlw Selfscan-Glopp System in Automatic Pattern Rccognluon Dr /Vrjft* 
LcuLocyne Identification Dr OnsUrn 

Computenred CNiosetrentng Dts Ijnnt Murshdl aU Pfdsrn 
Principles of Pattern Recogniuon m Cyiopaihologv and PcrfwTnance Criiena 
for Automatic SMtems Dt BarUts 

Discussion of Results and Corulderation of Biologic Significance Dr Bah 
Systems for Paucni Interview—File—and Diagnostic Automation Dr Hurf 
Identification of Chroniawmes from Light Microscopic Images Dr Bargeul^ 
CJincal C) togenciici Dr /hr/rr 

Preparation Techniques for Dght Micnwcopv (Laboratorv Etercise) Drs- 
Imsfosf Bahr Borgaonlar and Gatomb 

Karyotvping (Laboratorv ELtcttisc) Drs Imarasr Bahr Bvgatnlar od 
New Insights into Ghroinosomal Defero Dr I imu 

New Techniques m ChroiiHwottie Idcniification (Deirionstratiof?) Dr Tms 
Idmuficalion of Chroniosonies bv Aulomdiographv Dr BargooniMT 
Identification of OiroiiKisoina bv Quinamne Mustard Technique Dt Bah 
Preparation Techniques for Electron Mtcroacopv of Chromosooies Dr Gtfomb 
Introduction to Quantitative Stud} and Identification of Chromosomes bj 
Electron Microscop) Dr Bohr 

Chromosome Identificauon bv Pattern Rerogniuon aod Quanutatn-c C>to- 
rheiniJtrv Dr Mndflsokx 

Structure and Composition of the Nuclem Dr G*fomb 
Structure and Composition of ChronuMoincs Dr Bah 
Cell H>bndi»tion Dr EngH 

Abnomial Chromosomes Under the Electron Microacope Dr Galtmb 



TJ 1*. K* } 
■Mu (/« i 


Mn fcjf II 


letters to the EDI PORS 

Traittthoraac Needle Blopfy for Diagnosis of Lung Tumor* 


r tht Edutn 

Tma U wrt dc aetdle Uopif on ibe £a(Da4t of 
pnamj or ommik liff tmeon, his been hcO 
ftTirrarntcd I ibe put ibe mnbod hu iko 
bem tzEd tor bacicrWqpc Kud to te pmzmonii 
tMmrvcr ifacTc b nothw^ mriim ifcui ihc 
noaa b^r tbesr snni on rmrulc 


b^ments of hyphie ccaubicat »lth NsperfiJlu^ 
wcd n c wi c i i (fig 1) A tbor»cotamy w*s done 
md thesurjpciDy rtTnorrd ipfoiffni wn »cUcIp- 
BoWird ^ cm nod Ic un-oaodrd by hiof pun^- 
chyma Crow «cll™i icrrmW broochirttuic 
rSUutioa nxiiAlnJat nru-Okc mucrlli the 
c«\Uy Coed by broochiii epflbebum nd the 



Fd l Uraair tr»»mei(iof hyphMgf 

Cm Rikjit 

^W>ea oid, V.bile fcmiJc ctrtcmJ the Qc™j»J 
Ito^ul ot XfrocD Cm »lih the dorf cciayb«o< 
<rf mfemiTiil onirtlali Rorwfrt>ci:,^fc»I^y 5 ^® 
diadovr ««sdiTj7\cird cn it* (rf^lhe 
trftteyi reaoxJOs to CQcacOQfdlii. 

tad hMopUtam urrr oe^ttBc. tad 
^ the percmimi oadn ylritW oejitjre rrsatu 
TTta*iww wrtle Uopsy *« perfermed »d 

e.ecr)uc tofUitaWy «i^ 


Fu 2 . ippeJmice ed tta> bra*tuil 

'Tin tad the e«N ly comidnun uajcro™ triphta 
of AapcTT^Ka 


yru Ul maieriil hu fcamd to he coi^towi of 
ntuncfwi* hypfaic of AjperyOhn with £n*-ti- 
ficadoo (Flf 2) 


Osh%mi tad Stomiby h»Te Ken drrJkr 
«es of A^perfilfcidt cCiyoetad by uplrwion 
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ud ractiloeil aolf ^ rpermt. A* the mpcm 
6wb ifae Gr«c*« 'tcrt bitUOy WT«*d *»po«^ 
biy an f i><n cyl a ko nas from 

Dr Jcbo k Fn>t 11 he Jq*ub Hopkfan Uulvw 
Hty Schod cf ^^edldIK H nrportrd (ht*. The 
et^ *PP^ eoMaln 
tmy ailMnce (pnibahiy lipoprotein) *iiih p«>- 
pl*aie ujcln Prohabiy arc the Uolnj crllk of ibe 
•peTTnatoccte (FlfwlaodT) 

U u known that nan* obtained by proktatlc 
mi—(T coo uu i mai^ediy acypol celb whb lim 
niiftn Mq« laben apee that ihew lejjewut 
celU from (be rpobeOum of the wrminal ericto. 
The fpennaioct* h lined by odwdal qMthcUal 
cejb and prcataDabfy ihh K*' rhe to the wom- 
nse rrfli to ooT fluid* It Ktmi UMy dtai (beae 
are ncrcaalconBituen( of ipennaioccie fluid 
The po—bAiry </ i p e taa de (paautoaa of the 
epidldpiili cannot be ruled out In thoe men and 


thn would be another pouible cxpUnatkn {or the 
bfrarre eeOt. Hoaeter after the ipennaiDceki 
were aapbatrd no nocy hard maar* w ere felt 
Paul \S cntwontu M U 
5harca> iVagar R T and 
Mary Unltl, R T 
CJinical Laboncorin, 

Bra iford Oeneral Ilo^Ual, 
BraDifrarl, Oaurlo, Canada 

Ranancn 

1 Ot—y F J and KlmofU F K Sprmiade 
UTainJoroa* rf ibe epfeUdynaa Amer J CUo 
Path K Ijnl-lJIS IQ3A 
2. Kob, I, G DUanoMlc Cycafq(y and It* Hbco- 
pathcJctdc Baaca, Xod Bdltkin. Philadripbta, 

J B UpfSinevtt CoropmtTf >SW,p.44^ 

3 fVie n , ft and Frank, I ff The cyt ti l t:^ ' loser 
pmatleK) cJ the (natadc —c ai ' SiwT Cyner. 
Obatn. W W>-T6, 1052. 


The Etiology <J the Coca Type StreptoLoUcentyp Vaginal Smear * 


r ArE^ 

I I a i^inp odujj] is thli Jouraal In 1S30, tbe 
btRfMkctkenryp njaatr siffaully tkjcri bed 
by WTnT—tad lo (hi* uurfy hX ' ikU to a* the 


tan pcaiibfy due to lyiit iV tricbontomB It wu 
a um e uffl that the anear b tsoaiy (gund ha ano- 
p«i—l wacnen or in pttkats with e iU 'OB eu de 
Adeacy I the daiaff irmarii the belief waa 
ea pi t^i ed that the nrepioeocd were oot the only 



Faa 1 Dfldrrlrtn trpe mwr Plorsp 

nyw^ m k«vd> The now *'eJe— Stnpfwd ^ W: *me*r SccoJl bwnma, nthcr 

~de™ wn—h rfeytolytie acthity COrapoaJ coat **** ^ eo'wW (he rpJihebal crib Scserri 

odlcaUcB XIODO) he«b c/dcjfnienrint ipenTWttk-tM UVi> (Orarlnal 

•■■aatacaddn XICOO) 


TOCO type «amr—wa» driru—ri by Gaudrfrav 
^ FWdd n* edoiofy cf the Diear type w*, 
btBe%ed » be nritber bonuDBal nor iofretkv* 


r^*^«*beawetBif rfiWFtnfibSooetTo 
Tampere klarrii JC^ J97D 


baoeria b tbH type cf unear and that the 
T^jn kr the jenear wt, not tmtirmood In 
«hvb, the orVb of the ened type near tbe 
preaeat aoibtw npniojee that fa chit type cf 
■near the ^>eonaian» are &ttp»nuiy ren, couid 
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iHoptj \Nr lia\'c Ow impftsHon iliai iranuhoracic 
nmllr iHopi) if panloilaj^ advaniaatoxH In cJie 
<fbt;rK>fh oC mall ilmracic 

Painda \Ion»a, M 1) M Ij\ C 
Hfctw Ponce tie I,,con, M I) arnl 
I cmando CarK>-\ allc MI) 

Laljoratorv oT C>lopaihoftv' and 
IHKumokvni Scrvdre 
Hospital General S S \ 

MrrlcoTDr Mrtlco 


Rinarxccj 

I Dahlcrro S aod Nonicti*tr3m HL Tmvtkm 
Nmllc Bwpey Stcdlwrim, UmqtM and Wl 
•cU, lyw 

2. Sopp^neton. S. *od Fatcnic 0 O 

puncTujT lo kibar pnrumonli. J VJiLV W1 

X Stewart D and Edin \I Luec pma t u r a 
■cut lobar {neumonla. Lancet 520 19XL 
4 DablrTco & I fVnooal ctxmtmnlcaoaa. 

3. Stcrmbjr N PcnooaJ cnramuoicMoo. 


Al>pical Cells In Spermatocele Fluid 

TtikfEJtUts thought }tiur readen micht liLc to be rnmndn! 

Dunnq dte lau vjt montM ' r lia t I>cm rr- thh po«ibIc db^nottic pWilL 
quested to examine the c) iQlutr> oT >|>rrmaio(Tle TIte ibrre raen urre atred 49 31 and 70 )an 
HukJ from Uirce men These requeMt are untt^icd and tljcrr tv3i not hire; toRmtot maGpMDcyofttc 



no. I IJTte cell near the rmicr with orjo«ro- 
phiUc andlarnc K pcrchronwuc oucleui 

Nun*crou» ipmni arc al»o arm (P part>colaou «tai 

X4«)) 


biTarre 

-cU, «,ih OToeropliUk cyiopUim la ^ ihrirr 
Ipcdmoo Tht of ll« crtl. ^ 

-hrimalk «od In Km OK* ang^iod (Fl^ I 

uk12) 


Fw. Stream of cetli nmilar to thoK altoo Ft 
Faiu*^ I running dia^cmalhr &t*n top Wl so boO*' 
rifbl of ibe picture. (PapanJColacM um. X400)- 

pronate, peoif or tcRe*. They were all in g«>d 
health and bad fought medicaJ ath’icc ool) becau>e 
of KTOtal *>»elhnp*. The fluid reed ed in n»oc*«f 
wa* tvpfcall) opalocent and contained nuurroui 
tpertm. In the third caje It naf clear nd amber 





T nJ rv m 

(b am «T^ CMMr <• »«wt cW<r «W rfrt 


tExlcr 43 



Wcnm 

crrCT43 


ti tbt MniionocD«l usn 9t (be cocci t'rpc 
w«r (Tiljie Hn 

TIk rc Uil^y lower finrlinf of i^wrmstoiM to 
rocei tTV« «wwi x£ ^ocn onr coold xoaa 
thu the d mcnx had bets 
pcvrxMi cotui cj tp oi uf ci, or that the KiK«r b 
on bcmogcncm cstitr "Oj cemy dec and/or 
etUc%7 the preened paathOltx c/ lbs 

coed type iDiear beiof naobninaul caul be 


TAat^ V rr^amtk f*Jai / M/ tjpfi »/ mttr 
fa /A/ H/ m4tfri»i a Ai mairttti »tti 


The toui 
matrrlai 






accepted wuh rtiervatl*. (Tibfc IV). 

Tbe dwotoailnf type of ■near fai (be manrial 
b wUch ipciDutctfoa are fciuad b d' tbe eoed 
type, while dm d Ihc ubofe asba wm d Uh 


I^OdoWa type It could be unwed. If d* 
etiotofy d tbr coed type fcoeir were cohoi, that 
*1* d the coed type aaein fai tte tnal kAs 
•ctutJiy were c*u*d by cofta*, the tpcmuueftja 
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proxT iBcful 1 Ik Crrquent findim; of Utc »prnna 
toroa hi the co cn npe rniean <rrrai to fusjrjot 
that either the jprrroatOToa are iKrtirr pic ^jt ed 
In Uih kind of *rorax or that coitiH can produce 
llie lin e a r or liotli 

Coiial ikilot;^ lerau loclcal, nnee more t etent 
in\TJt«iatk>n hai rexralcd that In ll»c 1 apanicolaou 
fmear the findinf; of a few pm reU<, a lack of 
Lactobaalh, and a backtrniund of m>Tiadi of 
imall hacicria pro\-ide a iirooi; clue to the prococe 
of Ilannsf^hfi n^trutlis* On the other hand llic 
Ili3rm*f>hhu I’atjmitii liai Item four»d to 

be coenraimlcabk Ijy armal eoniaeL* The vaginal 
ackht) m caKi of Il^nmphihn nifutaiu x'aulnilU 
hai been found to be pH 50 5 5' and the 
optimal acidity for the fpermatoroa pH 7 0- 
8.2.* Thh could indicate that the cocn tjpe cnear 
could be tlir tytolociic mandoiauon \'a«jlnal 
contamination Vilth Jfarmrf^lut tmow/u bactena 
lliroueh coitu<. 

The flndloR of ipermatoraa In \-arKW typea of 
imrar led the autlior to the folloMlnn ftudy 

NlATTaiM. A.V0 Mmtooi 

Out of 1000 eon«ccatJ\'e rapamcobou-naloed 
p^TKCoIogic wnean aeot to die author by ph)"*! 

dam for routine cancer detrelieo aiid/or lionnooal 

e^•alualion, 8D^ Here accepted ai rrpre»eniathT 
for the «ud> TIk 892 «oean «ere free of iri 
clxjmonaK • deiermiiuiioa of the r>-pe of die 
trorar could l«e made and the ti?e of the patient 
wa known There were 640 patient' under 45 
Veart of asre aod SS** o'er 45 N tcmal ocuflty 
w« reportetl to the author Iff one proup practice 



Table I Tl // j^rm*/***# a i /m-f h/ 
o( m V 


T)|e«/ •ma. 



. prr-t 



rXiderld 

490 

4- 


Cocci 

IIP 

74 


Mlicd 

174 

19 

ir 

Tot ! 

er 

m 

\y 


of tr>mecoloi»i 5 U onl> The aodlty had been teaed 
in 140 cajrt, using uandaid pH todn? paper 
unniediatrl^ prior to the nnear bang talo- 

Tbe type! of nnear reported bae are 

1 TTwl)Odcridnf>pe,rocanInstbefiDcEr<^ 
pmkjminance of pale Idue. plump, 
bactma of \-ariabJe length in a uataDy of® 
imrar ofira with c>iol>llc acm-ity (Ftg Ijl 

2. The coca t>-pe «near meaning the finp 
of imall bacirria, dtber coed or bacillj, d* 
tetia often coating the epithelial celli 
pcarlng In varying qoantiilei in a Bucar namiT 

havinRjujtafcvrpiBedh(Tig'’) , __, 

3. The mceed t>-pe, meaning the fiw±«“ 

coed of \irkpu* fonm with cccaaonal 1^ 
In a noear often ihowing hcaty »” 

61iratiao and deitructwn of the epiiheDal (dfl 
(Hg 3) , 

The t-aginal portoior forah ipedroen 
m reportinj the t>-pe of anrir The 

the w hole liide wm UKd fer irettding the 

toroa. Both wdJ pmened ”T 

beads of the degenerating ooc* were rep^ 

AU ilides were midled b> the author under 
power (X500) coohderrd mflident foe »* 
kirwl of study * 


RotJLTi A-XD Dn cn u t e 

Hie detailed itudlo performed wpport ^ 
idea that rpennatoroa axe found 
qucnil> in the coed t>pe nnear From 
ool> It U not poidbic to conclude *bcU^ 
high rtajcentradno of the 
that the fpermatozoa arc bat psaerved m 
type of nnear or that the nnear fa caurd 

coltm (Table I) __ 

Judgli^ from the p ret ence of spermatoica, ^ 
rrcqucncy In patfcnu over 45 fa ccnndcrmbh 
[han In the under 45 group. The 
5f fpermatozoa, fa boweiTr gnratot in ^ 
type nnear in both age group* (Table II) 

The findif^ cf the coed type imear with equai 
^ueocy in the twn age groupi with differga^ 
sidocruxJogic background!, leBected In tHncren 
V^quenda of the DWeridn and mised typo a 
mcar fa In accordance with the pngiosed concept 
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colol coed type ■ D Mj bong a pfay ifa toglcal 
ccodiQCD «nr^ the HanafUkr HfoMO Bon A 
Udoglcal T a r ian t of the EtMcrldn fion thooU 
be couAkittL 
Pentd A Lepplhwto MJ) 

Labaniory of Caoccr Soderf 

Bdx 215 

Tai^KTc, FhilaDd 

Rmzcsax 

] Aimef, C K and Garabodian, Id. Tbc hae 
cmiicg T cf ibe htanan igUtli Can J PaU. 
Hllb. 34 SO, I9&3. 

i OardocT H. L and KaoCman, R_ IL Brn^n 
DiBHLt d tbe Viihi and Vagina Salat 
The C. V Mciid>r CdOTpcDy 1969 


X ItaeOM, C. C. and Uarem, 8. 1. Tbn eonrical 
(acter I f iig i u a Wi lokrtiUtf (S. J Bebnoan. 
and R. W KhtDcr Edi). Ijaajcai, J A A 
OtaduD Ltd, 1968 

4 hfeaten, W H. and Jc^cn, V L Elmva Sn 
ual Rcaponaa. FtnsUi TranaLadoo. IletdcU, 
WcUn + OAtb, 1967 

9 Smrfta. 11 andSoaat,H.J Or iaabb a und Ada 
der gynakdqibcbm ZflodbgBaatlL Stuttgart, 
Oaerg ITdrme Verlag, 1965 
6. STatpodom Can the Karfopvkmdc lodei br 
t alta en cf d by f actora otbrr than b caaaa taP If ao, 
•bat air th^ Aeta Cytd 2 ZSO-299 1950 
7 Wird, O L. Zyadcgic dcr GrarldJili und drr 
Moaopaaac. Bafcterkl bnllngae Vrrlademgcn 
Im rytdogW b m i^iturli I Oynttefo g l athe 

Zyioiogfa 01 Ed.) Dmdm. 3tem- 

knpff. lOM 
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Tabu: \ 11 \ d \ H , g U</ mJ uttj \ mJ m^Lk 


TWsditiirof tw tx^ 


l^llk M lf«TTBUO«xa 

|JI iH i^st 


IXklfrl n 18 

Cocci 0 

Nfixrd U 

Toi 1 JB 


35 H J 

17 3 1 
12 S 0 
M 


6 3 77 

13 6 C 

2 2 ♦! 

tt HO 


oniy bniaj aJ.fvcni brcaiiir of caatncrpdon or 
hav-ine bmi auiolyml (Tililc \0 
In the maicfla] with Bpcmutoroa, Uic coed 
(j-pc itnrar dorn/nain die ^cture with priMrtkaiK 
equal frequency in both aqc ffroupt, in ihaip 
rcmtrmil lo the lUffrrrni frequent of the l)Odcr 
Icin and mixed type* of tmear Thii finding Bug 
geflt a dote adherence of tl* coed type nnrar to 
rdliit (Tabk \ I) 

The relaii^Tl) mull amount of material on 
xa^inol aodlt) thowt (hat the pll of the coed 
type rroean malnlj falli in iJ»c range of 4J-3J 
If repreJeaiaiiNT thi* findlm, luppom the llicory 
that the coed type tmev h cameU by edtut 
fatlier than bdng • mendr for the (pemutoroa 
ClableMI) 


Cc7WinL.M1 

Tliii uudy ranrwt fully explain why oil the 
xmea™ wbere tpermatoroa are found ate oot 
of the coca type oor Miry the tpemutoroa are 
not found io oil the cocci type imearx. Bendc* 
the urethral nucroliktloyo of the male partner 
other coitut-conoccicd Caaorx choukl be capkwrd 
to anrwrr the quenlon definitely The poxdbUity 
of the med type nnear not Wnp a hom<^renoi» 
entity l»y eompostion and/or etiokigv diould 
be comWered In addition po^ble methodic 
Bourret of error idu« be realimJ the dtflurWnt: 
role of the diphtheixudB* atxl die influence of 
mljtctive judcmcni wlien deicrmiruDa the type 
of tm e a r 

Tlic appajmtly rapid formitkm of ihc Bunpeued 
poBtcoital coed type imear a» reflected Jn the 
concomitant finding of die Bp erni atacu and 
ab«T>ce of the DOdwtein hanlli, makei one que»- 
UoD die tnflammaiory and coniagloui nature of 
die cocci type Btnear Bugqoted by iu dojc idenuty 
with the Iltcmtfkthis i fMaZu Aon A more ac 
crptable concept \ ould be that the mechanic. 
huiDOoil and other poiBlfale coftuBXxaiDccted 
—which « knmr » little Bboot^—ctnild 
cITcci an “Inborn" dur«x of the type of fmear 
^ of the bacterial flora. Thi» pombOfty B 
(upponed by ll« etp^ieno; of Atnin uid Gw 

Prliai, who h«« ilnowotl In culiuio. the 
ininftnMtfoo Uctobidir into iman cocco- 


htidfil, which correrpond to the docnpoooj of 
HarmefA fts r [Tnala, and net \Tr*a.* It b coa- 
cenable that the lame uamfonnaotit] ctdd 
take place in the t-aglna In thb study tie tnat- 
formauom mentioned were leflc c te d fn the differ- 
em frtquencics of the typer of tia e ar m the nU' 
iCTials wIili »nd wiihout ip e ii nattnoi. 

CONCLIHOM 

The finding of the i p e im atoioa in the cccri 
type nnear ttiongly tuggexu that the smrar a 
caured by coitus. This suggwooD is bawd on tie 
hhth coiKTotraiion of spenaaiaroa in the coco 
type nnear of all the material aod oa the cqtui 
dctminance of the eocri type tnsui fa the matoiei 
containing BpcrmaiaTCa in two eodoennoiosiaOT 
dilTcjcnt groups of women The reUtntdy kwff 
fiequcDcy of Bpermatoro* in the eocri type aacff 
of wxaEpen oTrr 45 cwnpaml with il*>< tndrf 
that age, b suggosdiT of ritber a cunralao'* 
coital effect or of the heterogenous nitwr cf tl* 
coed tvpe trocar Thus the eoofagy of the type 
of unear could also be other than cdtus 
The hormonal dependeucv of the coca I'P- 
trocar can be Dciihcr pfwed oor duprxwTd by the 
Biudy The equal firquenev of the cocci npc 
trocar in the two cndociinologfcallT diffeiert 
groups of w omen luggcncd »be unear to be of s 
oonhorroonaJ nature On die other hand A* 
propcKcd heterogenouB nature cf the coca c>T* 
iroear doe* not prohibit the posilbtlm cf hw 
motjal dependency 

fhe tuggested formatkci of the postcatal coed 
t\pe uncar ts postulated ai being rapid, and 
caused by bactmai contanuoatioD but rtiher 
by ixansformauan of ihe D6dcriein fi«a Thb 
was based on the ct»cociiltant finding of spenna 
loroa and abacno; of Doderiefa bantli fa the 
tiiiear Thi» could mean that the im ea r has aa 
indirect hormonal depcxidciicy and a noocoo- 
tagfous nature, as the DWcrl^ hacifii can be 
(bund only afeer bormoual Bthnulatlon of the 
vagmai epithelium * The apparent dose ad¬ 
herence of cocci type iroears to cncus end to 
tmpmaiu flora luyres the need ft* 
Anther r ct c aic h to explore die hade nature of 
the trocar The postiUiity of the proposed post 
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Ln AksKM S^QiiSc Labor* cory 

Untrenhy of Otifonil* 

Lo« Al*Iac«^ New Modco 87544 UAA. 

Gxorox L. W bd, MJ) F la CL 

T^Wwaw»pTTA»cfOb»tgtita»rri<>rrKectogy 
PnAj or of P«ifaoknT 
Unlrcnitj' of CilafO 
C2ac]«o, ISboft60057 USA. 

Opcnlag Remark 

Dm MirujyttT awj CaAM akd M*. Taojnxo-* 
PirpM ari — «f l^■f^rl far FW PhMMeten 
t> i MWMwO C>**hc7 

A «fan of «n tuiM Btc ed qTotot>c n J cm ^a K 

•^RoD u £mkf Uffafy unued p erwyt o ri £nxn 
routine Tbe reaihi oOltluol «ri(b an 

■ acmart f^RrtP will reflect and be Batted by ibe 
qtiafirf of (be «~^rtnl»r miXBrlai introdooed Intn (be 
■;r«aD tbe prtiilenM of cell preparatkn wlQ be 
te K^jcci ^ tUi P*P^ ^ ctETtnn t (be cco- 
rcoaon^ zoetbodi of Ralntog ceU* od iBdei for 
B a uwKop te erarrffKrto D, fiov fyn ena reqobc 
ihat tbe csb awm be nlaed b R u p emb p {or ai 
kMX (be final (cne of (he lainpk pr^Kratkn Esun 
be ceQ mapo^ea) In a fc tt n i M , (aoon which 
taay degrade (be rmia from as a nrama ie rt ffmtxo 

f I ' J um Armii^m rrfU i-gO r tt f nrtwr>i P «W 

ddbn) dxeJd be mUmued beallr eo aero A 

WmtTi o tnm i u tOdo fwn >(Vili yi iJ» 

betweea tbe dpial ( well tlefiaed. btaez, ap' 
prapruttiy ttamrd ceQ) and tbe onhe (cdlular 
dcMe, ceib Buck cofrchor or oeber uackefrable 
MBmecl obyrcti b tbe field) may hare 

dtSoihy In mak-tng each qoabty Judgment 
befK which daa not completely o ba^u e (he 
■gnal Biay nil alter tbe bArvnneat regwoa e . 
Thb placet rather nln y eu t rcqatremenci od 
preparanoB tc elu dqnct 

In the typa cf flow pbotometeri devekped at 
thk Labontary ° rrtW are rexrVBed to 90 r 
flow nream H here they hitBiea anaO eSameter 
later Qfbt beam Aj each cell uuwu thb beam, 
pohe of nttcTcd figbt and flucaeiccm ptiho are 
(ensued ondcr the apfaopdai comlldon* of 
RaJnhi g and HhuinDallan Uiinf modlflcatkiB of 
tbe Fcnlgen naeikwA whfa the fluornefarocne 
Atirtaloe-O and the blue h(ht (48B nml flnm an 
■TBrni h«T for ffVanfaiclop. EfffA <&tHbntkaa 
far rariocn cell populatua have been toeatuced 
Wlih Chloe^ ba cTter ctlh, the tfattnbation li 
The fir* peak, cf loact floortnence, 
eeeie^Aajdt to dlplou e^ in Oj, the iccotxi to 
tetrayiold eriltIsO andXl In the pmj i .u t ty*es^ 


Thh weak »« prrfcrtoed taafcr (be «j~i Jf-r of 
the U S. Atomic Eovry ^1^11,1 


ibo InurunKnadoo cannot dadnguish betwem 
ttkOceOshiO which bare formed dotifet end 
O or XI cell. It b Im port an t, tbexefore. 
(hat cdb fta- thb type of pbotoraictrlc mcaaomnent 
be [ ■ u m i iirt In mriwr m to prswnt the 

(ormadon cf chimpa. 

Nelilta- Ukt QhfliilDatloii dcv d e tec tor lynemi 
are paired tlu dctcctw enotinnttaiy rccordj the 
oote arUng from any fl u oroceut mitsial in the 
««rptg ftrtam with tbe crib. If the aobe fa tnainly 
dne to fliCTMccnt partldef In w, rn<md c rt , the 
iMDlfi&g oofse pul r e* wIQ modulate tbe ilgoal 
puho the d(nal-4o-w)he ratio decrease*, the 
shape cf the mcsmired floarnKcnC dfatrlbittlou fa 
duboned, dhpenioo In tbe tDeasanroent lo- 
q cas cs Wien fluorescent njatenal faj aahukai fa 
H i pr.ra8j l e far the oo fae , the dc light lesel kc& by 
the canal dpfler tube loocases and photo- 

ntoldpller gain drift may o ccur reaollhn In in¬ 
creased htf uiu nr m af dhper^oD unlea* tbe shift 
«i«h(llii»« frlor to moaurement. It i> mM im¬ 
portant, ilM cf ci e, that cttraccDsIar fiucrexent 
material be avoided b mtnple prepantlcai. At 
pojuM thb h (be ma^ somee cf oohe b the 
aymecQ 

/hanasar Aini{^ Situhf 

Oar to date whb naple prepantkn 

baa esttcesmod tB adapotA of dide wdalq i a-a 
to ceDa m XfOK of caiT dTcTT hat been 

applied to adapting tbe Feulga procedure fird 
deaafiwd by Kmcd and later applied by Roeh 
to varleus type* cf celL. m auapenaao. Although 
ioo« of octr work has bm with CUoeae hanairr 
ceQs, this procedure has afao bem applied to 
leakocytes froca blood and edit obtairad f rom 
body fluids (spoTum, baoDchUl tree fafelLarkai, 
and vaginal wuhlngt) and daot* 07<oph node*, 
igfeen, Bvrr and bone sarrow) Dt iJ ose of cell 
)<*e* b tbe ptocedure , it fa neewary to start with 
9 X 10* cebi and mlnliiniin cf exQacclhilar 
material, la tbe ouc of blood leukocytes, tbe 
bolatlofi procedure was adapted from tbe tnethod 
of Barger and ChDden* b which tb: Ha- cell 
twffy coat ti treated with mild »spr<«tn sofudoe. 
However m twr adaptation the wwibed bo^ coal 
fa rewjgimdeil ist lOrol of irf pr r u 1 sob- 

tan to which 3 tn 5 drops of 1 per cent taponb 
aohtden are added. Mia «r»Tw(lr..j (or 5 to 4 ndn 
b an Ice bath, the wnpie fa cenUtfoged t 140 X 
g Vhtnally all erythroqrtcs are lysed to tbfa preried 
The sa pon i n treatmem diotild be mbiinlred both 
b etneentratloB and dme to prc\eot damage to 
(ha whhe ccih (even so, scao: damage t whhe 
hbod etOi frtan side padenu may reanlO Lctio. 
cyteib »Bne retain their btegrtty fee 4 tn 6 howi 
qylg ^igetatlui For kngcr Range, 90 per cent 
cthaml na»y be twed. Absence cf erythrocyte s 
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CHUMCL MJUHR 
[f fB K im j m. TO cm vouM) 

Fn 2 Cadccr vc^atae gpeen a< Fn^ftTv-mned 
Omoe kanswr ceOi (•) (on^oon aod (A) 
•her KCEKDaD AJdwarb Koieuuti a9CT:tn«h'<lio<»- 
nid chxnfM, lia ddxv evutnx bji bm oocaKiL 

Bffofe r p WttM .theTO<uaae uL Oito^ mbc 
debra (■sAlF^nhsae ud bdovr <-Kjtw 1 10) Tte 
Qude of (hli H—p fartWi • Dcv cfajasvl 2S is 
•ddioao, there are coadmble nuabrr ei 
ktyv perddet prmi. m tndiated bf the lar^ 
volume Oil wUh cbe s^jtccaon of (rcaod peak 
w chasoel 50 (doubleu} WIkh lbs isiDe 
B WDlcaicd, the Urfe-vobmx tail b 
rfa liana fpd, tb« nneober of panidcs orer tbe male 
mfftajta, aod the amaH'mlinae debrb tnereun 
\Snh tbe t a cc pil uu of Omi KnaH-robtme cnl, d<e 
nacated orQ ipectrum leaembtei that of normal 
mple of randan celb I cr^ratioo under (be 
ar\ giTe» tULanm of ccD cooccotraooo Al- 
ibou^ KneanoD bat mueaicd ibe ceO coan( I 5 
tuna ctmunaaoD of ibe htgS-miitmf' (dump) 
tail, (be pcak-io-vallcy rado hai d e cfea a a J Cram 6 
to 4 and (he debrs content baa mj e agd 1 6 dme*- 
Obm latkn of tbrm ami- »mpLp« lo tbe Sooro- 
c« and Lnht mlc nja aiy e xriflci tbat the debris 
•'**cfwhjchsEijore^eiil,sdue ( ccDbreakafe 
lo diart, ao ro caoco alll d i^ieiw cdl dun^ btrt 
at the expeoae of aome ceD dtaruptwo Tbe dcbrl* 
raiteBt etf tbe ample fa twrtmed, thin iuciu ri i ^ 
Ibe ftianacto note but not to tbe eatent of ob- 
Kttrli^ (be fluc a o er pt dfnal 

Vpraarkrr 

It would be hl|hJy dearablc to ham lecfaniqiie 
uhxh a\old> pefleriof tbe qp^pt,* end dumpfi^ 
ibut HmmaOn^ tbe need foe w»'trtW \\ 


rccmlly been erpcriineiillnf wltb tbire alternair 
DKtbodi flluadDei throaub ftned ca^fUaiy array 
fibm, centrtfugaticai throogb «itae layen of 
v»rio(sdenritiea,and variaiioQ of tbe ccaukruon*- 
flow ceotiiAige. 

iW CajrUo) AfTty FttbMmu Fined capOlary 
ana y fl l ir r a (KioBalc Fabrlauoo* DbrUoi, Beit- 
dut Cmporatioo) coodat of maiiy bdWdual flaM 
capillarica flned together wllb ibor aaei parallel. 
Our eapcmneiH* have been cnochicted with filten 
of 3- or 5-fi pore dae. Tbe fiber* are mounted a* 
tbcnm ki FigiBe 3 A digbl asatrsnt of ajcaoc. 
(appeorigtatcly 1^ unoapfaoe) 1* applied aerraa 

(faefUter and the cefli art gently »flated by lueana 

of Kel-F alrrinf bar paamted above the filler 
Tblaa^latiCD preveno (be edi* fixan Kttllsf ooio 
(be fiho^ Itafacr Tbe fibo' b primed whb lalloe, 
«nd rrTik m an appaoprlatc medium arc poured In 
(ram above Vacutsn la appQed and the flmd b 
mwvcd while the ecfb are agitated The filter s 
DOtaflovnri lodry cdb arc letalped In rmnftTtian 
Tofinw of 5 ml. Tbe nen reafcnt s added and 
allowed in flow tmdl the prrrioua t eag en t b 
fimhed ooi In iba tray the nep* in the Fetilgen 
p a ucrd crc are arrkd out CUl lew lo tbe fixatftxi 
ntp b rmfdmu wi by OK of 4 per cent (onDaSn a* 

ftaadae mber the ooaJ s*etlxaao4<farmiIb) 
m uag e Nndear aalnbig a good, defarb and 
^ h iTwp(»i^ a^ w4nWw»i teltabCny U poor 
Samedme* atm d the evU* are Icai, rppcmtly 
due to nppuQ os the filter w4o Tbe r tkaj ed 
DNA ppcaninteau bbder atalc^othercelb 



Fan 1 The |{aa capflaTy array fiher rh^nW 
The Oin (M b aupponed n ipcckl betder (B) 
wfab wveial befa thrcM(h u to p ti mli flow 
holder 9) nn bto Uner chaober (C). n^L mc 
lamriu ct d hno tba riiane (D) Fluida draws 
Aixa^ Ibe Htcr by fight aactfen poa llat*^ the 
cab pot (E) W waate b«de AD |»rB are nade d 
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Fb 1 Fluoracnn ipertra 
(FniI|tn-DN \) of tmui b*- 
irm 

thtTK* of woiadcn In «!*>■ 
tnaf<fig dompt- 


inlfjrnt) of vrtille blood cdb are cbctirrf b> ob- 
tcrv'atioca of coll NTilumc laien with » Caller 
NiJutoe ipecirocBctor 

Booc macTOM. ipwlm ciw ma> be pnxejecd 
dlreclh b) cu^pecdon In uboc If c*ce«i>T 
enthr^ le* are pfr^eni, the aberr aaponio treat 
meat nu> be applied. CcUi from jiftue either 
frah or aJcohoI-prr^'cd are prrpared by gernJe 
bomogeni/aiioo of a ponwn of the a*ue and 
allow l«! the debnt to ■siiie Further deanup 
may be aeeomplithed b) dowrpeed centrifugation 
and or wwrdng through a 15 - to 45 -y vdrr nwh 

The flu o toc en t Feulcfcn reaction, combined 
with high-speed micron uoromcio prot-kfer an 
automated, rapid method for quaniJuthT dcirr 
mJnalicn of the DNA dioributlon In i cdJ popu- 
larion. lu potential in automated cMolotiy be* In 
the abillt\ to characicrirc normal and abnormal 
cclU in term* of DNA content Our adapmoon of 
Ruch 1 method allowi the entire procedure to be 
carried out with cclb suspended in bqukl medium 
and w-m DOt be deaenbed here in detaO ChanKe* 
of urspcndlng «luUom and inoui reagent* were 
*ccomplabcd b) centrifugadon and reMpemion 
of the ceU pcDct Pararoeten »uch *i uc^ lem- 
ncrature, tohiDon ccnccntrauon. normaJIt) etc 
%-aricd fndtvtduaU) mer a uidc r^ to 
pnKiure optimum •t.lutog roulB. 

!nd at TOO X g C» 


Two major problem were nJCouBtnrd fa ^ 
pioc e dur e cell lo» aixi intnxhicoon a 
dumptn; and debri*. which could remh fa 
unifoniut> cf ueauiot and iKo 
microfluorocaecric anaJ)iis. Invrtdgatu? t« 
pfobiem, a cell count lalfo before asd ^*r i« 
entire p rocedure fcndkatrd a ^tco^a7 of Mw 
50 per ceoL Bated on cell couno after fanfit^ 
Meps iwwt of the k* ocenn in the eariy 
ceoirifugatloia. In the Utter nepi, km 
be doe to adberion of celli to the iralb * ^ 

tnfugc cone It b not apparent that thh ra* 
•electixe of any group of celli within a grrm 
popuUtkm u 

CcU dumpn^ with the rouJant " 

doublet! and trmJnplcti dmoru a D\A 
oon by inoraiing the lUc of the O /M 1^*^ 
mtroducinit ipunouj petfa beyond it 
during and after the peocerfuie with fmiD onw' 
pipenc* or rnngei with imall-faugc needlei 
not eflecine m d ir p er ong dump*. The* . 

eliminated b> lonJcadon m a Biamoo S- 
•oniOcT (10 ml N-ohmic, 10 axondi, 40 warn, 
•etring >J) The fluoreicait ipectmm of 
human Icukocyne* before and after wnlcadOT 
ihown in Figure 1 Pbe iccond and third 
(channeU 50 and 75) are imiaUy diminatf^ 
•onlcanon Some fluorefcent debrfa ba* bert 
introduced, ai e\-idenccd by the growth on the 
left fkic of the main floorncent peak. 

The effect of »onicadon become* apparent wbeo 

one \dcw the i-ohnnc ipcctia of the ume 
•ample before and after lomcatioo. In Figure 2 the 
■olumc ipectra of Chlne*c harmter edh (Fculgeo- 
•taincd) before and after Kmicadon are compared 
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^ 2 CoUter c^wDC ip ti.tf« ol Frulfca-ctkiocd 
(>) befcreiqpjctJMo >od (a) 
“'o«»k»no« Al(b<Nfb KOKrraoQ cflmndr 

•"rt dwifB, tbe (ietmi ^,3n^ tun bra 


^^«ocitc*u«, cbeToh*aeip«tmmdw««««ne 
*« (naO-voluiae i*£i b«low ^ tO) Tl* 
^ <hfa datnbuooo a f«f du™d 25 m 
il»e *re c<3eadertbk uodn <d 
*»=• p micto prwrnt m bv Ur Uffv- 

»1 nh *c ta^^etooa of « rcwd tr*k 
«« dittnei JO (dc*ibl«i) WVb thu ante 
““P* “ »«ilcMed, ihe Uiro tail ■ 

dTii ^li Buintrr of paroclei near Ur aatic 

”«*=i, Md the *MlUoJuiDe debra toert w 
" ^ <w csceptioo of the Knall Tolunr laU. the 
ceD ^remnn napnrfiti that of g oorinal 
cf rtubtan ceDi Imrtradoii itotler the 
r'e* nr*«rc of cell CDDcracrtttoa Al- 
ha* locrraed ibc cril count I 3 
^ by eWiaooa of tbr h^tHtdura (clmnp) 

^ ^ P«k KHralley rgtk. hM dect«*d fiWe 

or tWxuct*fctUh*imowed J edmn 
of tfaer mute wntepia m the Bo«Tf- 

eriaa chM ttr debm. 

l*hUfborc*ccflt,»dciet ccDbrndt^ 
„ !r^ will dt^xn cell ctumpg but 

'^*”* *^* dMWtioc Thedcbra 
«f Ur wmpte ■ merwed, thta Ipct cmi ^ 
bm not! tbc mrat of ob- 
•'**1 *1* ftoorcKcnt 

•^^^behHblydcdnJdct hgre rcbmqtic 
pdktte* mmfte utd 
tE-D'-itUof the need Cor »5TOcatic«i h*% 


reosUy been nperhaentinf tdth three altosatr 
methods filtraUw thrash fined opilUry girvy 
filten« ctntrifi^arion thftwRh ucrtMc Uren of 
wioutdoddes, and wiadoo of the coednuou*- 
6o«rcntnfafe 

fiord Ct^lny Ajrti F bntm Fimi capClgry 
arnr fihen fMmajc FabHqiloDt Dnisoo, Beo- 
dre Corporadon) cctnin of many mdirtdoal gbm 
eapdlark* lined to g ether *>uh tbetr axes paraSci 
Our eapertmena have been conducted with flJtcn 
of 5- or 3-fi pore dac Tbe Ghen arc motmted as 
shown to Figure 3 A slight amoost of urdoa 
( ^^authiMteh’ t4« aiow^^heir) k applied acroas 
thefUio- and the cells are gently agitated by mcaoi 
of ReJ-F surrfaig bar raoonied above the filscr 
Thn agitation ptevena tbe ceOs from mhsg onto 
the fiber Hniaoe Tbe fiber h pruned sMtfa ntw 
and crOs re an appropriate mednun ate poured In 
Cnmi abtn \ acumo h applied and the fUdd Is 
rcmnrd while the ccDs arc tgiated The filter >■ 
nor aUemed to dry cefli are remreed hi mtmrTwiin 
▼olume of 5 mJ The next reagent a added aod 
aOowtd to ft«r until the prenou* reagent ts 
fltahed out In thb way the nepa uj ti» FcnJgcn 
ITOcdwT are carewd oru Cell Ion in the frwoon 
nrp m mmlmiaed by ose cf 4 per cent formaliB u 

fraaOTt rather ibe "•>«[ methjsel-tbnaahQ 
nonae Noclaar aaming b |tood drbm lod 
rh i ngdr a t are itAbttmJ bin rehabslity a poor 
SraiMUme* mem of the eelh are teat pparentfv 
duet trappag oo the fllie svfaee Tbc rekued 
HNa appenrs in art ■» boadev taraiE^’other »wns 



Fso 1 The |1 m capllary arrar Alter ctante 
The filter (\) U sopp cr tc U n gwaal hdder (B) 
wi* ^eral bc*rs tW^h rt to permn fiow The 
b oMcr qi) gaeni pto Luier chamber <0 CcQi are 
■Ilrorfnctil nno the dume (D;. Fliudi drawn 
through Uw flltw by digb pa. threap the 

w*.l*afc Ulptm are made cf 
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to dump ojvj wWc lo the filter thm rulaimj the 
preparatloTU Tlie Dllm art rcptiid\-c ($100) and 
fra^ bowtATT Hith proper raountint; their 
Efiriifoc li indefinite. 

Denntr l^cr Centn/t^tlnM. In ihli method, the 
foUoH-lm' laxtit of rucn>*c in normal uUne are 
placed In a P-ml ctnirifugc cone in a«ndlnn 
order 2.5 ml 2.0 M motrteai a pad on the bonora, 
OJ ml 0 h 55 M tucTOie at a collecUcn V'oiuroe 
Uml 0.2j M rucrov! at a v^-a h and the cell 
wipemion on top. After cenirffi^tkm at 700 X g 
for 5 min In a clinical eeotnfia^e the ceRt eoQrct 
In the OJ ml 0J5 M coUeciIon \-oluroe With 
Chincae hamfler cdJ\ r c c oxery ii high and debri* 
fmnadon Icnr \oJiimc rpeetra thotr little or no 
cluropiDt; and Kmicadon doei not chaiaje the 
hlgh*txilianc uO n that dumping Ii not rerloin 
t^dtli thb method. 

Our Initial experimenti with rculgcn lumfaig 
unnp thli technique Indicate that the prcreoce of 
imalJ amouQu of lucres don not interfere with 
the itainirtg procedure. It mj> be po*fb(e to male 
up •ocne of Uk reagents in ruenw and thus to 
centrifuge the cdU through or into an appropriate 



reagent This appears feasible based on some 'cry 
preliminary olwrvaiknn with aciidme orange 
staining of Qiinev hamster ceUi The cells are 
remot'^ frorn the medtuffl arvl waiJied H-ith the 
fiiYt centrifogadoa Oils laQJnilofihe055 U 
socrose coUrcoon voiuroe are reowned fixed In 
S I methanol formalin and then placed in a 
second layrred cmtnfuge cube niih 2 drops of 
0.5 per cent aaidinc orange mixed In with the 
0.25 M waOi riuoresccnt cells are recoNered 
abmr the pad after cemrifi^adon. An ad\'antage 
of this method Is that no speoai equipment is 
necessary Recmrry appeoix fo be mafnfy de¬ 
pendent on (he care of the operator and can ap- 
pmich 100 percent 

RaJ »I CentnfttfcUm TTk third method we are 
trying (suggested to us hv Dr N C Anderson of 
the Oak Ridge Nadooai Laboratory) i»es reotri- 
ftigation not to make a pdlet but to ^wead reDs 
on the cyliodrlcal wall of a zoning container 
vrherc tho can be washed and treated. A glass 



Fw. 4 Sefaeroatk represea taboo of centrifnfec^ 


centrifuge tube (28 ttun diameter 40 mro long) (B) platnc maioer rtng (G) and bolder (D) »tildi 

osountj ccrticaDy on the drhr shaft of a modified tiacbes to rpttr shaft of an I E.C. ceotrtfage. Flnto 

I E.C. cfinicaJ centrifuge A Up at the top of the are moodoced mtn (B) aloofr the renlcal ash ef 

tube provides the necessary holdup rohnoc. Fhe rotation. \i each new reagent b Introdoced 

apparatus fa shown schcmatxaDv in Figuie 4 cup (S) the prrrkms rtajeot rens «« oret tbc Ifp cf 

CJUnesc baamer cdfa in F 10 seruro are tmvd (B)andiotoibecaich t^d (\). 
with equal Tohnne of 1 0 M sucrose In the bottom 

of the centrifuge mbc. As the centrifuge fa brought After 6 mm at 800 X g, 80 per amt of the ccDs art 
up to about 2000 rptn, the suspension nawes up unifonsly spread out on the container wall \S'hen 
the tube wall and forms a uniform layer mnr the these ceils are recmTfed in nornul saline b) 
Bdes of the tamtrlfi^ aibe. This OJ M socroac holding a soft brush against the side of tbe co^ 
^nrion aommumattly matches the specific talncr as It rotates, they show no change in 
cjUj, dovring ckn-n radial roigTatioo morphology when obsoiTd In the Ugbt mfcro- 
of celfa to the wall uotQ imifonn layering occurs, scope or with the ceU \tAmae ^>ectrometcr 
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Thfa ffBem e*n be fUr atUpted for mnipte 
p«T ^ T »rtnfi by fartrodudn® In wqnence t the 
botma the cooafaw ihc i^Ttirrn B«in»Ily 
ro^taiat for F tuVm luk^ Sootac h acfoM to 
each ■Jttarfrr wiutkm to lnaT« lt» 

|T*Tity by 5 fjcr cent orer the pm-ioua Kthatoo. 
The or erfher rewietU in%T»tei up the ride of 
the Uk cr%t^ nhitton oot the 

top. Thi* mrth od of ehenghi^ »lutio«>* 1* 

C a aca j tmtil (he ^ledflc gratlty of the wfmwo 
gcee xi i that </ the ccHt, t which point cell kM 
betiMiet crfriijl' 

An altemriTC ap p roach m^ct tne of the ndial 
ccBtnft^ to <ll<rfbnte ceD* <rrer the «J1 of the 
cumriua where they *re»Do*ed toatr^Uy Once 
ibe ceQ) dry and > wrr»'ii» ttnebed to tl» 

■ the a^ttainer b ranoved from the ecntil' 
fop and faaed tfaroogh the raiTT f reafCtta ai 
if h wtfe gla* rikie. TTk proble itt b berw to get 
thne rcTh h^k In at^ieiisfoD *>tibaut dtwtipdng 
ceQ kacf ril y and aaiipbtrit^ 


U£bmJ pT^ttA 

The preilnijnary reaih* of denrity leycf c»- 
tnfo^atke ■ mgeat adng ccoal eeetrtftvadm o 
fffriihrit bud* of reagao enade op la taemrieg 
■ J g t caoeentnaaM StaUng tneie, Ccraatopfe, 
esold be coeeroOed by vtfytng (he width of the 
moK band After (be celh to res la 
CUU noon bud, denae.dnpUefag nfutuo 
pda t p ed to the rotor edge wouid dapface the 
aaaoie bud« om of die rotor beml For dine 
ooD of tODal (XntrifagmtkA ne AoderaoD. Al- 
■himgh poteodaDy ttrcotred procedtire. cdl 
rbaxyti ig enj debru fornsatloti dwuid be tmiU- 
■facd 

Scene Haim and wainlng procedwei might be 
compaifble with dbOyrii •) of dtangmii 

rragtiui where the reqotred mmii e t of nhaiton 
chargM h nail Acrldme orange and ethalfaim 
bramde nalni are being loohad t M powbie 
floorochnena Xletachromaoc — of ceth by 
a eri i t l fr e omno eiiabte nmuraneati to 

he made on DffAJUfA ratka n ckrenbad by 
Rigler E du dhrm bromide, ocider the [*oper 
coohnora, qaantitathcly bench to nudeK ackb 
and, igjcei dciog *a, totreuea Iti flocecaaaHe 
qaantom dB cJtni. y by Cictar of ID Co 23 a* 
rtpoft^ by LePra and PaoSeta. A aa rirfattur y 
pcoce Jcee Ice HaWng wboie edb w ih etbidfaini 
lawiAie haa not yet been Cbtind 


aW CnciiTMn 

At tb« pnsent riaar. tha appOcadoa of flow 
•akTcdoarmetry to cytotogfc fa 

■™i*d by prtWeta erf ceD prrpaiailcrL The actnal 


fliaeoeent meaHjremetit may be made on the 
order U 1 pdn. the preparadon time may tak 
nreral boar*. One can leiallre an anterjiated 
cell peeparadoa ayrtRn hned on a fibratke or 
Dual ecstrift^ration iDCthod permitting large 
tuanherf ^ MUipIu t be handled at the mne time 
by o(K operator Pi ep ar atkaB which are dean and 
ihtc from dumpa are enendal if naih device* an 
to be und loutiDdy w tbcwit foaf of anifact* 
arlring frtan the method of prepara ikn \V hawe 
outbid our metbcxli, nme of the peohieno, and 
tbo » T *"*** w arc rtpiorlaf a* aohitlaos. At 
premu, the flnorcaxnt Fenlgen procedure li tried 
and eelU air mnored from each rragent centrl* 
fugauoo down to a peSet Of the experimental 
WThod* DOW being tried, niodlfrcadca]* of denricy 
ceotnfhgailon aeem moct pr errihing 


Ranancia 


I Andeswat, N O Zonal er tnAatn nd other 
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iBBinai iloeognph Kci fi Wadri^t^cai, 
DO U &■ C^onmenI Printing OOct, 196A. 
3. brnger J D. tsd CbOden, D Vt- A roadse 
uH thed far the rttalycf loikoanloniaa Amer 
J CScL Fhth. H II2-1M IM] 

4 Khhes, P H. S duff type raageea In eyto- 
Uamj a tr y L Thrcrrdcal and practfeal cod* 
dderaoco. Khtneheoie 1 4«6-M9 1998 
9 LeP*cz) J B. and Paoirttl, & A flucracent 
ecmplra be d arto ctlrfclraB traroda 

let acdi^ njj itf a l. ftwmfai chnr^terfaa- 

txw. J Molcc. Barf 27 B? 106 1967 
6 . Xtnlaney P F Van Drfla, 5L A., CocJtrr 
J IL aod Dean. ? K. CcQ rixkg A Igfat 
HalHaTOf p h o Haij cter tx rapid wrfmD* 
cfa a jui atkai. Iter 8 ci Imtr 4 fi 1029-1032. 
1969 

7 Ugler R klarrerinuranetne charactrnxatkai 
erf BitncrDidaT nairfae adch aad 
Wfaa by aoiefloe orange. \cta Pbyrici (L-wrwt 
C7 (SuppL 267) 1 112. 1904 
Rneh, f Dwdaprf Hi i a^ cUflacamcrrHe. It 
ImmihKikai u Qaanncaore Cyttehrn^trr 
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Prt*. 1966 pp. 349-939 

9.T;ta,J H. aeid Pock, T T Genetka of icamtfc 


U» <rf eefli fn UaM Caitcae. J Eap, kled. 

la Van DOJa, kl. a. Fubryler kt J and 

L V Verforae dfatrtAUjon aixl wparatkai of 
neamal imama JeacdT^ta. Ptne. Soc. Ein. 
Barf. kled. m 367 3^ JS67 
IL Van Dilla. kL A^ Tmjar. T T kltJkner 
P F and Conifcr J R, Cell aikrolWmn; 
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Dai \SitD Emir» B\*Tnu and B<»«o 

rrrpaniloa RnpilicnKtit and Sample 
Collection Problnm 

It It the pirrposc of ihii paper lo dlartm re- 
qmremeDU o( sample preparnoon for automated 
c>tolop> from the practkal clmtcal itandpoloL 
ThU approach seems particular!) in order ilnce 
often in the past, practical vtcv,i and cUsteal 
ad\Tce wemaajht onf) oftertn au{ocnateds>'item 
ileuyn was far adt-anced in conceptual and entjl- 
neerin^ dcN’clopmeriL The cJirvlcal sample trai 
often required to be prepared in a specific man- 
Dcr dctemilDcd b) the desli^Q mt^nreii 

ihounhl vi-ouJd Ik conimJcm for their f>'Mem. 
Any de\-lce, bowc\-er nhlch fa meant tobeinedln 
clinical dla^nova njuif nor on!) be of sound 
drthpi from an engiocerinq iiandpomi, but It mmt 
past the most cruaal test, namely the test of 
cUnica] praeucabilitt This practkablliq fa 
cJosel) if Twt eTcludiel) conneaed Hiih the 
requiiemeou of sample preparatroo and coUecuon. 

^mplc requirement for automated qtology 
ma) be dmded into iliotc related lo pnrscreeoinjr 
sthtefa is muall) the roponiCbiUq of c^notech- 
nolopfati, and Into tho>c related to diapiowie 
et'aluatfcn, which fa penerall) perform^ b) 
qaopathologfats. 

AMf9ei*u2 pTfsrrrm g 

Cytologic s cr ee n inq of large numbers of ca«es 
became a maucr of public health con c ern ocj) 
>thcn it became mident that uterine caieiaoma 
u • treadienjui duew can be practkalJy elmti- 
nated if each HOcnan it annuallr ceacuned b> 
rocam of mtopaihcloiiy It is, therefore ippropn- 
ate that one cotKcrt u oneself in thu discussion of 
autonuuon on cdl sercetunq with those probiam 
spedfically related to the Bnatonue site where 
mass scr eenirup are performed—name!) to utenne 
cancer screenina Other anaintmc site* ha t onl> 
induced mlrKU- public health interert at dm umc 
Tlw UK of eTpenracnial cell specunetu as 
modefa in performance tests ma) be ejeres Tna 
Jf one irrre to state for example that ooc u able 
to differmuatc Ehrlkh a^ites tumor celts of once 
from human squamom cclfa of the oral cariti bi 
a machine one could conve> ih messaqe that one 
has so/vrd the ro^jor proUeim of machine idcnilfi 
calkin ofceUimpener®!, and that one needs mcrel) 
to appt) thu gained rcperieocc to a different cdl 
tamplc aixl one wtU ha\T ml -ed the problems at 
hand m particular Nothing cotUd be further fttwi 
the tntth howet-er The Im-otigator who can 
dllTcreouatc mou^ w nuOT 

„ua»ou. h" •^>y ihl. 

SoUem. but thb glutton mxy hittt only > rtmMo 
I^Uomhlplothccl.nlalK«tJ»gfo otorinc or 
lung cancer 


The tiujorprobleitB which hare to be memm 
are inherent in the prepaiaooo of acEioca] ampfa 
from the fcnulc genital tract where beterogamiB 
ceil populadom occur ItbowamancrtrfbHtre 
record that the IlWatcd C)toanaljTer was h rJr 
widiout tryard to the sampling problems imtfml 
The C)lDanal)Tfr* < would hare been taefti m 
monolajTr cpiibelial cell smears whicb were ■< 
contaminated with noo-cptiheUal ccIK ®ai ^ 
leukocyte*. The entire prefect was abandoori 
because it bc ca iise e\'klent (hat no inch ipc ciintt 
can he offered In a real world acuanoD. 

It should be recognised that the cT(ii).Jrap 
problem fa A/ problem in automated ctnicr 
\utomatcd anafaic* could be perfonoed wnh 
relaiixT case if a machiDe specific ump i e «nid 
be offered to the derxK \ er) litrie gLuncrar h, 
howm'rr assocuted with reseat oo prepara¬ 
tion and thus this crodal and nundator) pm 
nrqulqtc of automated cell Idenoficadon tt bardJ}’ 
appreflaifd. 

Other important point* for pfesciecning ma¬ 
chine* to be cosisldeTTd are 

a) ease of sample prrparailoo, 

b) ecomooy of sample preps raooc, 

c) posdbl) required wtrt of dupBcatc nmjit 

pTrpannem, 

d) recall qnrm tor porients mjuinne re^ 
sample*. 

Ease tf S^fie /Viy^shs* The sample »b«ld be 
taken juu a* rimpfr a* poasibie. The duucian, »tc 
fa the one who will take ibe cample, may defcat 
fntn my mtem too Intohed or takimr incee 
time or effort than the routine Papamrofaro 
smear It is ahead) diflicult lo cuoMnee the 
clinician to take arparatc •acmal, cctoccmcal and 
endocertical samples far the cell diagnom evra 
(hough (his ofler* harmoaal eiTiluation, aweament 
of mflammatcr) rcacdons aucrobmiogic datJS- 
catxm and inter p ac ta Don of posuble nradiauoo 
change* m the In addition to the cancer 
reading It may be a pr ob lem to get eooperatiao 
from the dtnidan in regard to gening an adequate 
sample tor auxosnated cvtologN e\en if the iccbcic 
would be a* simple to circtitc as the rtaidnc 
Papanicolaou smear Automated screening oihT* 
let* than human evahnnon It diwiid, tbcirfose 
be sunpkr m spe cim en preparation than the 
rwicfaie Papanicobou smear 

The simple for automated onoh'sts sfaouH re¬ 
quire less ihne to take or at w{«t as much ome 
at the routine Papanicobou smear It sbould be 
at con •msent or c^cn mose comenient far the 
patient. It should be pomWe to simph maH it 
the laboralOTV and should require let* bi ndRng 
proced tret in the office of tbe doctor at well as 
in the Uboralorv which pc oces se s tbe caK rventu- 
ally 

£rt««m s/ S^mpif CeUerttm fee Pmcrtrwng \IoU 
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g( tbc ecocio^c prttiVsa bsc rtUisl to tbe pn 
icKM Kctloa on co: of Knplc prptfVkBi, ibkcc 
ddScuhici i au < -i 3 L CQct It ihoukl b« 
i u» d diat *117 dpcwc far tuioni*tpd pre- 
equtl to the etarent cutnpleie di^ 
rtonic cnhnilan b uoBccepabk, fat ilooc the 
c tp oj i e bekif crro gTWc AotomaKd pr 
BJwJuK KXT El r otfcn cXBccr ajti-u bf, tfatn faa 
than Wttttti tnurprctatfarn «bkdi tndocfat her 
mml craloatloo. nacroblafaiffa iJi^ri.iikin. m 
dl ai fnrq- *u'Uuii% Currentlx we bare 
ffafifanhia hi onrtDcing the i ^ nU-mJ Kaff to tae 
proper fixadm, proper ^xtuU and glaa dklet 
far the ampir prrparadoe It k efien mancr of 
coDeem to the rinriHin IT ooe reqae m pto- 
eedtre whkh Inueaxj the w penae bf nr<ival 
cmti lac ma a by araoonti Urjer than cenci far 
•ittcmated roimoe Kreenlng, whfah SenfanthaD 
human auttohi^ are efaxaned to defeat b^ore 
they are hiaoqiimrtL 

II «rt tf Prrfm*- 

M £ en hi the event that the cipnlidon Q*ced 
•lOTe ■ fiilftlkd. U k to be e ap e oed that mdo- 
m^ted Kreenfaig wfll l i v aeaa. dx coal worUoad 
radier then t fageaa e It 

T isentMa pradkal ^ m p fa CverTtne 
i^ikujd in qrtepnhoiacy boowi that re- 
W'uiisj (t pto Lf ee u ed oot aantar tamfJrt 
o i a more thue than reading the dide ce41. 


by an bdindoal fif fa*- otpeneaet. the le- 
•ataa neetb to toOerw the ivi"ti..>j proc e a ct of 
tl* fa" experfcneed perajo b order m etane « ibe 
that he may twu 't u fa the procreeoer 
if warraaCrd Had be read the ampfa 
nthca* prrajuuiar be muhl not evm have 
to coondcr axne of the eelk whfcb were 
““tIbI by the lea expenenced tndtvWoal A weD- 
cyteoeefanok^tM wiQ efimlnatc, to m.Tirfnf< 
«a artrerwy Cjore, abont 90 per ccot of the 
** normal, and wEl mbmh the rmiiataia( 10 
enn of the dktei far re-4Kneot to the 
*Ttoprthoi^[i* The cytofsatbofackt bai no 
<*fcrfcy checifaq them ^leomcm knee they are 
00 the Hmr Ale where tbe onumal prrmreealqt 
dene and where tfac eeOi wbicb alerted the 
OWcchDOlt^ are efcarty iimrbed 

Unlew the praeiermnf nw.4a~. can do al fam 
d* ome, h wffl do obvtouky fas It wffl either 
than 90 per emt and/or b wJl do 
^ prearmilnq on other than the roodoe 


--r-~—« Mpfe and or t wiH d« ctearh 
««rfr the eeOi m qiBstSoo. 

If thb tatter duiadon u ftven, dupUcackni 1 
and an •Tfa** bi dine ami enerry o 
t^ooe brmhed are faat. 

A^fuarwjV ^iM> ftrjmntg Am Smt^ 
that the pr uuuu c U maxpic wai rew 
“"faf track, rather than on rowtin 


Pcpenfanlaou anear acal pfeaumbf that tbe 
ovadime cookl eUndoate only 80 per cent of the 
caaci a* normal, thk mcana that about GO out of 
300 patfenti wDJ b*\ to be caOed back far 
rtnniDe ipw Flfty-olne of the« leproent Cahe 
alarm, aanimlng that one m 300 palfanti has 
camr U thk woe so, thm It can be ea pe t te d 
that tbe » of tbe recall ayvCcm, the payebo- 

loffa trausut D tbe patient, aod tbe addlilaaal 
Htak far tlx rlnd eal taff will rasdy cicer d any 
galiB made by auttnated suceidug of dx 80 
pa cent, rvra c c tatrJa f that tbe marbt n e b 
always <. -orTt c t in these 80 per cent and that the 
perfarmarce ipccihcailcnis cf the TnaeV i irr are w 
hlfb (bat It aKays rUmmates 80 per cent of tbe 
ooo-cBalignani arcs la every type cf material 
AtWsieaf CrfI Iharwu 

Tbe req ulr emencs far cell ptrparaboo for a final 
diagusRjc eraluBtkm by marliUe depml targelr 
on dx derlce which vriS be used to adil er e dus 

tadt 

If utooiattd cell tfiafnoKS are to be used 
raudnety dxy tbonld be pet farmed on cell 
preparadcos which do not feq^EiIe ununaal ptt>- 
c e d m ei ^ p e Li ii e ta whfah can be read only b 
olmpdofat Llgto, thut requbuf quaro lildca and 
qoaiLi iosudipa. ripsuLot naiwn al jaocedtse^ 
fat Ako m thh cccirct. tcafadeQ tf tbe 

dx ya with Fenlgm medort, cr pboufraphing 
r«b crO under rorsderaaoo and otbo- nrmber 
some «—are too ‘bmxQar* far r o mln e work 
IdeaDy reudne ifides sojced according re 
Papacdeiiaou Asukl be usable far aotcmaied cell 
diagnoses How e ^ tr eatrialvr irucQei OQ Inter 
an) hitra-tfiefe Tarianres and oe tbe tnflixoces of 
over or noder ttllohn o^tig DOD'^edfic nah-trig 
reacdons are necnory bclixre one can dctErmlae 
if routine Papanimlarm nalned dldcs ca be oxd 
tuceearfoOy far a uliw i La i rd cell dlagocaes StuJfes 
on ttiese Sects are currenOy underway 

As far w TlCAS-craluated cell Hmples are 
eoncemrd. It ts hoped that routine ihcka will 
render tbemaJics la- pattern rcctgmtfan and that 
dx Hthereni prcbleiiis of sample pre pa radop «-jn 
be other fimmaled by cnenputer jm ' pe n 'i-MJnj 
and^nr by auaanadon tf tbe Ktual 
cadure to achieve reprodnclbfDty to tai^le 
ptrparadon 


Ranancn 

I Banrk. ? II bahr a P Bibbo it, Rkbwik, 
D Sooek, H and Wfad, G L. ‘--■jm rf 
variance of the Pafarderfmu Kainh^ rcwdcn 
(t prtw} 

2. aiendekofaw, XI U, XUyall B H PrewkL 
J >l 8 JL C. and lUxcob, ^V O 

DigftaJ craorfmaniza and eotopater aialyA 
tf micnxajpac im^ei. I Ad aoces In Opcxal 
and Dectrteifc kUenwenpT (V E. cioi. 
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Vadcmic Prr», 1*160 ppu 

1 Ni^ n. \( Coraputrr *na}>-*f» of cytomettfe 
£Wdi br CYD\C Mnd io hWfc r^6^ tkn 
from Ojc cytomjityim. \ct* CytoJ 5 
l*Wu 


•I ToDf» W E. The cytoanalyieT—*n example of 
phyxW In medical irsearch. \nn. N \ \ca<L 
Sd irj2X>- 5G 195i 

5 WTed. O L Bartek P 1Bohr G F and CMd 
field, D G Taxooomlc intra-ctDular analytic 
fT*iem Cna\S) far ccB Hentifcatkm. Acta 
CytoL u inO-'XH 

6. ^\^cd, O U Bahr G F and Barteb, P II 
Automatic analpb of ceU imai^ I \uid- 
mated CeU Idenuficatloo and till Sortln* 
(O L nied and G F Bahr Edi.) New^ork 
Veademlc Prew 1 F70 

^ ^^Ted O L Bahr G F >ivH Boneti P If 
Laboratory organization In the detection and 
dla^oodi of arly eervlcal DcoplarU. Ofaatet. 
Gjmec. Sim-ey 2lt 9Ji-9G6 19t^ 

IL \Med G L. Vutomaied ceU KTcroh^—a 
practical reality or a daydre a m. lo Automated 
CytafaeyfD il. D. E-am, Ed.) London, C. & S. 
LKingttow Ud l^t/) pp. 45-»7 


icrvc tteU ai Hhnnlnaoon tourco fcr 
hich-^peed photometry They cm be ni*fc mlt, 
and now are becomin; quite l ivt j i-w m r Re- 
cmily compact ioM-poucr laam rap.-'Mr ' cf pro- 
dudm; Inlciuc rooiMxhrooiadc OlninmadaD to- 
the blue end of the \uib3e ifn- f t nm i hirt 
berome at'aHable Thu fnmTHrurvTn h r^paU- 
ofrxdtmg fluoraccoce In manyof tbcitaiiuahldi 
hate been uacd or propoaed as flucracnit Cami 
Al«o It hai been recognized that tpecular photoa- 
etexi based on lasen cm seire for ctfl usmtht 
and nzinj and also can provnle hcht-aanom? 
data, the practical value cf which hat not yrt 
been exhaustnriy evaloated. 

Thtxajh the value of per-cell DNA anal>-ai fa 
c^iodlatnKxu h not unhenall) accepted, n b now 
widely recocniredajanlnteresiingparainctcr The 
D\A-fpccific SchllT reactiocs are nritabic ooh to 
fi-ted ceUi, and ibe stalnmg proctdiffc k rt*D- 
plicatcd when applied to cells in napenson \« 
all of the fiuorescrat SchllT reagenu dccolcaticon 
the addition of tulhirous aod, and tbu oQo- 
qwofic wilnfns tends to be a proUem. After aod 
h>Tlroi>-sis, celU in suspenson tend to igs’^pur 


Dlvcuuion 

Da, Apaid 

The future of automated cytodiaffimU may lie 
with flcFw particular^ due to the speed 

with w4iicb celli in s m pemtoo can be handled in 
such sytlem*. The cornbinatUm of flow methods 
for cell haadGne; with fluoreiceot ass3> proce d ure s 
teems esp ec tall) promumg doce diimbudonal 
error (Lc. self absorption mor) can be kept quite 
low 

Sample preparauon for such equipment can be 
quite simple, dependinc of course on ibe apphea 
don in mind. Since MuUaney fl *I in prt^ous 
pages, have well co t- ere d (be Schifl’-staimnq of ceil 
fuspennom, I seek here lo cemment on wwrv 
factors which aflect the choice of preparadon 
method, and to presen t an optnkn on the advon 
tage of vital fluorescent staimng as well as to 
briefly des cribe some preparatory procedures 
which I have fourxl usefuL 

If we euNdsage that cytodiagnods will be ac 
complkhcd In large regional laboratonet, as k now 
appropriate to Papankrolacu smear evaloadon, 
sample preparation thewld Im-ohr prese n aoon. 
Gh-cn that fr eez in g li cyto*ogicaU> destrued t, 
and that non-freedng low tempcraturci are 
difficult to fT^nfnutn in the malls, there seems no 
altcmati T to fixatiem in this case. On the other 
hand, if It can be assumed that ioc-Tpeusivc 
equipment based on flow systems wffl soon be¬ 
come ai’ailablc, techniques InioWng the staining 
anH measurement of cefli without fixation become 
pncOcaL 


and also, one suspects that cytoplasmic luudtvtni 
and itnicrurt are degraded so that ewsuematnisf 
or other co mp o un d procedures lose c&acr 
It would be desirable to bait a stainint procr^ 
srhich does not iovol -e the complexhv lad 
acid degradation of the Sdufl reacdon, bot «bkh 
Is specific for D.NA. The europintn eWate riab- 
orattd b> D>Tr and Mori* seemed to meet tie 
rcquheiDeet. The stain b rasj and fait, has I*'® 
soaessfuJ in nn hands, and imparts a fluceescefict 
which a excitable i ilb the argon-ion laier Hor 
ever I haiT not i-ct mahuied its ipedfidtr 

Overall I have been most pleased with acndlnc 

orange used as a nol stain kt physmlog*: pH a“i 
osmalann at concentrations otf the order of 10^ 
and 10-’ (w ) it k posdble to find cooditwa 
where the green metachromaoc fluoiescenct 
foOowa ploid> peaks quite prcdsch Aaidmc 
orange cooerntratsons mav be found that render 
the Dudd of formalin-fixed celk preen, but *ain 
TTV little eke In this laboeator) we have ato 
determined that, und<T certain cood does, aendme 
orange can reliably se n e as a lital stam for 
reticulocytes, unpanJog a brilJianl red fluores¬ 
cence to the reticulum. Cencralb at the required 
aoidinc orange c on centranons. the fluwescence of 
the folutiooj b low enough so that tbc ceD floocr*- 
cences can be mnauied in the sfatnhtg sohidoo. 

Cell suspendoos ran be obtained fitm a Urge 
varict) of iksuc sources (I) scraping flushing 
and straining or (2) mJnrlng and squeering with 
salioe between two flat soriaces, fcJkmed by 
short settling decanting *rwH grain fog Pro¬ 
cedure (1) U suitable to the mucosa ^ bodv 
cavides, a^ ako to e xcla : d hard tumon. and 
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ummmjcc to «ti ■uuwiitrd KXtaOf fyrttan 

rJ ■■41 upaAm* DMy be 

ftmrf, nr tf tfa«^ m^caioem The otrrkioi thcfiumn b to KTcdd Pa Mpf bT 
»reioUfi*nd,tbcTn]*yben«cedl Iwfabieetttc c nn rf at i^ ibe cdb to «p nlo-Tlokt Hght lyttem. 
bc«cml neninl ICK* fann»Bn Blood, «rtd other The np li ntkn ei onttiiaed celh h*i. of cawne, 
Mn«Ilr um g li^ cell fapetrf<m t»n be added been ew dde td hi d* p«t, but rdadv^ fidlo 

dralytoiheNlttlitrinli^ftnkl eniptafU waa plated wch itndfc* bcc*ii» 

(tf the Involved in tbe ute of qncra 


R jumjKa 

1 Dyo D L and ilml K. F lu ceoceBt n u cl ea r 
(h c ui opfcim 

toMie J Hhtoehem. Cgrtcehem. 17 7J3-7M, 

D«a CftAAD VS FrtxxL 

It b brcnninf ta o eadu tty apperent that 
tmrwnited c^tolo^ pracrecning lyaietm wQl 
ahamdr ^ dedg oed to f^^rrinn ceOi flowitif 
txpidly pan an apocal aendng tjnaa, Tbb 
approach b partKoUdy caendal to the •ncenh^ 
ef ipediKia by their aacftre tend 

to p eqe nt ilfiiL&cuit ^tnpllog proUecO* arben 
^Azdkd by ibdc prepwaao teehnlqm. It « 
COKnOT aecepttd tbu B&lopfe ipe oinmTt . each 
requuujf soilDpk itiiet, u mre i r y to atae 
ba^ le^ of a tua cy ta camBnoaal iji«niai 
'^XJ EJCtoBin of <>'" iQde tmliiplidty to ao 
caoKBUd HBuu Mold te wl ada the pcaaUBty 
of npU tcreesing Tho, poi^ic^ of ymima 
frvo evenl esn|ba tul preparadOD ^ tml* 
bxrnly (btnboKd upendcai from ohtdi le p re- 
Kotadve ahquot can be taken Cor inatrumental 
oiamlnm i n hr men ci a oc uunt T ^ kny practieal 
kmnated cytoiagte Kreealog ryi te tB. 

Aaotber itsioq (nr pr cfen i m Amr i^ Meiu 
kt^rooch he* Ki the (act dat aenran ahnoat atw*> 
too tarn ccOoIar and noncrihitaf debrb and d t at o * 
of oelh, all of wtneb create ■gat&cant ttiftwv itrira n 
liWiiBicijnI analfvi AltSoogh iooie fat\cM>- 
I*t0n have h^ Ustated tucceat tn devdopug 
ooQgxJter profimiui »b*cb overcome mjate of (bcae 
-^^idhet, tn dx; long too a a a> derou 

efcm to the pteperatwo and haadliim of 
IQ %By vihadi aroWa thev dt&cuidrt 

•tafti h r i 

Much dSart hat been dcvoied b the pati to 
^ *'kiT kod dcKicpojcnt of itauxng tcchiik)ao 
bfch arc vlecthc and «okUon*tne. \3n- 
**t*a»riy aoQc of dme cfibrB bai re mi icd fa) 
*ba type of tepmducibt and i m i M ii- nalnlng 
•n*«» dewed fat an aatomaicd lyiwn kloat of 
the otk to date tm aanspttri to adapt an In- 
•tjuokjj la the eriiruM doo of KDcan walu r d 
tbe coavoMlodal IhpanKolaaa italn In 
®f'be eomplcerty of the d) l y itmu lu i t f nij 
™ ihb Hab and the lack of KoicUomnne opoiie 
kwrialed vidi them, i±« ualntd prepantma 
Ml bwaJoced maccor^ici trf 


rftAi and quart* coacrdlpa llowet'cr occe ooe 
BMkca the tnn^lloa to a (Vw fyKem, tberc b 
no ecomoac itaaon to amU the ae of un aB me d 
fT4l« arvt ev er y leaiDti to take adraatifc of the 
iijqitoved accuncy uhlcfa ibould be achkred by 
elunhianoQ of Uk mtohig pi o cu a 

In coochflio), oto fad that wbere rapid lo- 
tmnnemal prraatafng k tba nItfanaJo ot^ccuve, 
ft iT» II ptep a rarira) Sorts thonld be dcjlxocd 
to yloid imifstcJy dhpened, v,cll Kparattd, 
"T,u^nv>«< mdhndnal cd3i which can be exammed 
rapfdly in flow lynnB. The flow lyrtem muu 
be doagoed to isetl the aceda <i the paoucular 
... aueerdng lyfULO fai^fTed* 

RanuMts 

I RomcJI W O Hddhwdi, H IV Vfattotaa, C. 
F OriffliK K Vt Muj C3 bi« J f 
( jBgtato i d Isog ecQcrr ir pcr t feiur-ye«r 
Ueraory ciWeal, nd warfadeal Kody wtib 
rmrv d the Bieatwe eci lung ckuca and 
pobonary eytotofy ActaCytoLf 1-44 1965 

Da 0«m 

Dr \Vled and hi* coHragnes bare raitod nac 
wry important pHdnts coocenuag the dJniivrl 
praebcaUDry of atunmairri CTtsfogy devicci, and 
the oeeeadtr tbu dxe practJCkQy rcaHicd «4lrA-«l 
garennes unat be incroded In the inidal lyitejn 
enfteemng efiorti of lueh dence Thev die as 
an rumfJe tbe cytoanalyser ptu je ia abldi nas 
devdoped trtunxi as Ideabced qxehsen (&oca 
which Ir uka cytea wera otetoded) with the resolt 
that the fai bl^ rnafVfne ccuM not diSemidatc 
OJCiooma ezOa horn the Itukocyies that tnrariably 
txtsa to teal gj r t fa ign Unfocrmtely thb was 
dscimred w late in dere kptuen t that wivle 
prt^vet bad to be icrapped The sanw fato avahs 
tboae who ifoore real vorU proh^mt of qwthnen 
jarparathto fai tbtb l y itom coocepdOD boy^iy 
to delay these ung laxm i ijf ti wtml-.l rlrfly-nl^ 
tmdl the "key pattern reeogdtkin probletni* 
have been sofred StneJv sample preparadoB b at 
kM «to cf Ar probiema in au tomaieO cyttiegy 
llovM-rer I wotdd Ike to dtffa- with Dr \Vfcd 
and hb coOeagoei on toveral polso wUeh they 
rtoard cAcrusg the fern and fintotkm ahlcb 
wBI charwjniic an crearoal autiaaatic cytology 
syrtem Theae pofajii can br eatogorited nxghly 
aa (1) nwhoili ined far saisple p e paiatl on tjr 
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■'«» PI- L«r, .e„^ .,n „ Ulaml»*» ^ fa 
^ *r CWputtT »Tuhia trf cnomirlr phofooictr) Tliq can be made taJ*. 

fietdj ^ CrkT)\C and Ita Witorw Solution beconring qxatc iaafamt R^ 

^Ibecrtoarujjier*. \cu Cytoi. 9j ^1)3 205 compact low^er U»cn capable rf fr^ 

j Tvji. 14 r- -r-L oudng IntCTur monochroounc HhipTjfWKa to- 

* . /' ■ ^ ^‘T'toanJyiw^ancnmpIcof the Ww end the ndlit ipectr^ 

Sell?: V \ Acad av-a^Wc. -Hus lUuminaa* a capiti: 

5 Wled G L. Birt Ij^ P H nabr fi r ^ r»ij fliwnacctKc m many cd 

field D G Taxonooilc 

»y»tetn fna\S) fcr ceP idmiJftcaifc^A^ ^‘'O. h been ircogtilicd that 
CytoL l2j leo-'W ISfrfl. baaed on laacn can lovc for ccD cocniiaj 

fi ''"fod C L. Bohr C F and Baneb P || *nd abo can provide fight-caaenDf 

Autotnaifc analyEM of eeO Inugca !o Vmo. ‘he practical vahjc of nludj hat oot ytt 


^trd Cell Idcniificabon and Oil Sonbw been exhaustively e^•a]uated 
K i ® ^ Cda) New 5ofi ‘nK)uj;h the value of per- 


Vcademic Prrai IJTO 

^ llfod, G Bahr G P and Barteli, P 


Thouj;h the value of per-cell DVA anaJydi fa 
cy tcallaytKBb It not unhTrsally accepted, U b no* 
waJel) rrtaymaedasanlnt a e tti pgp jnm eief Tbc 


___ , ~ I .u TTfunn) fTO^puaeaasaninteiestiiJgpariiDeier » 

^ aSA-tpedCc Scblff reacrioa^iTtal* «Jy 

OUiei. fixed ceik and th. k na 


CfaKc Su^TT lil IJVayt 'iw nsWiK: prtwJorc ii com- 

e WTctl a U \num,ird „n iJIaicd when ipplW ro crih in nnptmioi. h« 

pra<nlcnl tmJliy t, , dfadrom. In \uuiutrd fluorarait Schiff trtgma dmlotfie to 

CyioioRy (D Xt D Es-am. Ed.) Lmdon C. &. S. *^0 addition of rjl/unxM ao^ and tbm non- 
Uiiaswone LtcL. lOuO pp. 4y-i7 *peciflc Hafolxy taub to be a preUem. Afar arid 

hT'bedv’afa. eeU» in napc m fao teod to agpeg** 

BUcUiston *nd alio one luipecti uUt eytoplaiBjk ccenireiion 

^ . w>d imaaiirc art deyraded »that countmtaaiiaf 

ua ADAMS ^ compound ptroerture* kw efficacr 

Tho fulure of «ntomj(cd motfamiotl, may Ue J,' '‘“‘ra*’*' w hitl • ralnlne pm 

vyilh now .J-BotM, pfatioiUily duo to ibo mood 
wilh which cclU In rapeotkm cm ho hnndlrtta 
bvA fallcim, Tho comblncOon of iW nwhod, ‘ 

for coll hfaidlino with fluon«M,t.«, praodra £h;5 »«<i Mc<i> iKxoal m ^ to 

worn. cpocUU, pramfan, dnee dbuSSUnl 

cmn-Oc. wlf,b»rpiloncmw)au,bokcp,,o^K 

love vrfilcli tf excitable Mith the arpon-fcm law Hem 

Somplc [urpaodon for ««h cquipnwnt can be "TIL ' 'if'T L" 'TL 
oulto dntptc. dcpcodhnr ofeoutS oS^»ppIl» '7° 

don In mind. Smeo Multmov n ./ ta pmoW • viaj min. At phyadyc ^ nd 

I»COhh«yc well cotrrrd the •yddlfwtfanlJ^coll 

f ^nt Jnn. r fc ^ f" i* b pcadbjc id find roodlcwfl 

^^** 1 **“°^^ . _ comroent on tome tL- ,™i— ■ w. J,■ ■■c■.«yJw fliu-trMrmr 


fort^^leh Ttr^X . *hcrr the preen metachromadc flucfttctwe 

^ ^ preparalKwi ^ preeweiv Acri&e 

method, and to present an opinion on the arfvmn __^ ^ 

tngc of vlul llummccnl mWng u wdl „ u. “T 

Sly dcrnibo mmr ptocodura 

whS: I h.yc found uyefuT^ 

If wc enttosn dfl c,nodl»snod. will he « 

- - oranp can reiiAbty »m-e as a vital ttm toe 


compII.Winlu^n^^lttbor.I<>n<u,Ml.^ miculocytCA faWlm, . todhuni md fluem- 
.ppt^tc to mrnr mulu.^ omco to the mdeSZ^hmcmlly .t *c mjuntd 

nmplc Ptypu^ Aould ^>o P7«''*duo. „cTid„ tmn^ conccornSno Huorcmncc J 
Glow. tb.t U cymlogmll) dcuntctltw ^ I lo^ „o_h » tlut the cell fluom- 

fawl tint no^ftcedns low tem^ettto. « ccncc. con be ntctwumi h. the mlnin* mhtiloo. 
dilBctilt to ranlntnln In the mdh, to ^ no ccH ~,wndon. can be obtdncd bum t. Utjc 
dtematSve to fixidon In thli c3>o On the otto .^^ctr of dwuc 1001 x 01 by (1) lempla; floddi*. 
hand if It can be aemDcd that toexpen^ ^ .oaintng or (2) mindi^ and tqueedi^ with 
equipment based w flovr lyttcms will toon be- turiacc*. foDowed by 

cotue available, tet hn l quet invoking tbc rtafning jhort letiling, dccandi^ and nrainiag Pio- 
and mcanirement ofcefli without fixation becacoe cedure (I) fa taitabk to the mucoaa of body 

cavidea, and also to e xcis e d hard solx} t mnon, and 
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tbc re qui red of tbc cervical «i]car (n 3 

n 10 m tnum tod ha^re pufdia a e price la tbc 
nsfc «rf $1CD,000 If de loa cto c- were c^Kraced 
16 bouTt a dMj aad ibe FmehaJc [xice aniertbed 
ow foor >car perwd, the aUoeJtted co« of 
toWyM aloDC VrOuld be S U to f 70 per pao c at 
Abo af uiil ny (bat tbc ma rb in e tMcd $ 30 of 
comablei (pewer reafcna, floor ^wee, etc^ 
pff and required onc-half a icritnirian 

(or aipa rii ^ hi t^Kimdon (J 23-| 50 pn aaia- 
pla) (he total pcs patient eoct would be betw e en 
$90ai>l(lJ0 

NtfinSy t ncct Uj g’ the p e rfama oee reqoire- 
HgTit d ooe analrdi each 5 to 10 mmuKi la tbc 
on of the ncceadbl cTtotogy d e vi ce la my 
rwimatim. dda b roi^h}7 cqtrmlent m one 
rmr i fete analyst of Uoad film m I to 2 mm- 
■Ki Here the cerrlol imcar tt caMktiiT e d ( be 
abort five turn ai rrexh wok In the machine 
AldMDfh no ooe hat pubfohed a tfaemc (or 
perimaoce of cither of there tada bi the above 
pacified dim, many people are woUng caa the 
blood EhB problem, a^ they c evt^ier (be (peed 
|oaii to ba reanoable. 

Thk brmp ui back to the firre Ivue, that of 
tofierttni tad prtpanag t ji c ctm m (at neb aa 
^gt'rnat cd device Wldtoui doubt, except tor 
the aortal coUeedeD of the &ob the 

pw^t. the prepamoD pr i-arg loetf v>iU be 
eadreiy anunaiad Ths mil ux ooly ;eovide 
the mntanmt mtb nnich m o re cooment 
Millie than noold be whh rn.«r>i»l 

ovdxxk, bwi mil aQow variadODi of tbe teeb- 
aiooe* ifwd today 

Ulth tho b mtod. tbc ireue of eocu ei tbey re 
late to reiDple preparatum cao bo cODadered 
1 q an tiKnmat fd fyatem ere man y way* 

tne mi g h i deajn thmp tbai would work How- 
fWT tbne will be one cooflfuraiion which s 
co« effeem thaa the otbo* I oagbt be 
porehle to derept aad budd rtiachioc whicb 
wooldaecept ai uqxu a randomly relccvd hamau 


y . n uM,u, lad <>iSpo\ ^ icauu diagtioka 
“ot, even tf It wtrepcaable to bmU neb device 
n would nreiy be probtaavcly evpendvr for 
peitaiuaace qjeo6cat»itt, muc) 
r rmurah le and (cmaiukal dlitnixitloo o 
'be Ireriiware wcwdd be W devrioj 
u to btrfral part of the .yncm an amomatn 
«««rirq Mtdn, wbbh ouk 

w the datnowi a .peciJBei 

teataed a more dmpfa (.od Irre codb) bare) 
tv Tha might tbo nuafl d^lly diffrira 
w ^ h raad procediae for eoOeetb 

!lr,rrr p*4™t. Altboi^ tbrr 

-«( aequicrec for cCTjMmic rravea* 


If not finn tbe Improved care to tbrir patknu 
It ibouJd be obvioui from tbe prcccedlny com- 
nrean that I cooMder euuanadc mnple pwpa- 
ratlan an koteftml pan of anttanadc Qtolc^ 
Dr Wied and bb colfoafuc* are emainly crarect 
that liRle gUmour b areodaied with work m 
cell p r qmij tiop Thu Beid bai long beta neg¬ 
lected. but It cannot rcmalo k indefinitely \Vbere 
glamaur baa faikd, money cenalaly wiH prevail, 
aod in per i od of dccrcadng oicrall fiinding 
(both pubBc erwt private) for rerearch, fond* 
tbe development of aotcanaird dutical lalxaattay 
d c vi t c i arc i o p caw ng (both poblic tod private) 
W th ihii KirrmhM, the long u egir cte d »tudy of 
amomata: qace u Bcn prcparadOD thould begin 
to fiourafa 


R nacNCia 
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fogiriJ Eofuerring (1 0 M B E ) Cluexgo. 
t«9 
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Da MoiAtx 

Kt Dr fJmllmty ri «f 

The acewjot of tample peeparatMo fir flow pbo- 
tometn* by Mullaney TrqPHo atfo Cram doe* 
bighhgbt the problem* of ceil lam and (nrTP.i>i| 
badgmuod noire udng fliwrcremt FCd^ 
leebniqoc, £»c»cr of cornkforable 
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the fjttcm, and (2) il»c ultimate capabilliio and 
CtHl o( tucb a dex-kc. Fiat, the) left the im- 
preaikm that the sample eoUcetjoTi, Kncaring 
sod uaialmi H-ouId remain cMcadall)' ai they are 
perfonned toda) and tlut any alternate methods 
>ybich Here either more time conemjrtf^ or more 
costl> than ciurcnt techniques would be cllnl 
call) and ectmoraicallj umiable. Second d»e> 
assumed that the cttoiual automated c)tok>gy 
lyitcni MTxdd at best replace a ^ery onujtel%eot 
technician, may male mlitaien callback\ and 
pencralh be onlj marymally inefuL 

t Hculd hie to suin^est that these tvi-o astump' 
worn may not be entirely correct Rather than 
pjerformimj a^ an unintelligent technlciaa. the 
•i'WefD that I cnv'ttion Mould perform ratber like 
an inteUlgent senior resident In cytopathology 
cocnpletcl) bypatdng the tcehnloan and cyio- 
tcchnoloqin and eliminate more lie 96 to S8 
per cent of neRallx-es. PrcscfcenJoq and dlagnosli 
would l>e combined Into one automated diagnosis 
stream, at a cost comparable to what b now 
charged for routine pre-'crecnlng Callbacks would 
lie Nirtuah) eliminaied or reduced to a low levei 
It might •cere (hat tliU predictxtn b somewhat 
opUnu^be conoderln^ die failures of the piast 
and coniidcrlnf that oo woriing tnodd of ao 
automatic c>nokipr) do-lce widi these petfoe* 
mance cpedticanom ba been demomtraied 
Tile prediction that tudi a machirte will b eec a oe 
at*a{(abJe to the dinlcal lalioratory In (be for^ 
leeable future is based on tny knowledge of the 
proprett uhkh hat been made in the autatnadc 
diacnou of the Wood Olm. Admitted!) this b a 
somewlat eader problem ilum the cancer smear 
but conccpmall) (t b of the same order of magni' 
lude The^ore a review of the currcsit state of 
proerrw toward an automatic blood film ana- 
iy*er IndlcaUnp where the technolOR) \ ould 
cnTrlap die cancer smear anah'rer might help 
to com’ioce the reader that such an iimrumcDt 
Hill be a\*allablc in the forseeable future. 


These Ictturei wHl be used to cW) acb ob¬ 
ject, and form a diagnosb of the sm e a r Naturally 
many nucroicopic fields must be analyred befcre 
this dlagnosb can be reached, and tin* re¬ 
quired to process each smear will depend co the 
speed at which the compu te r dcvwalgorithia 
combination operates. 

For an operadonaify succcisfuJ desice, that fa, 
an instrument which produces the conret anal)* 
or diagnosis a \-eiy hfeh pcr c ci i tiee of the ome 
two of these steps are cndcaL These are the ituo- 
made sample preparation, and the algonrfaini 
for location and aiul)‘sls. It b the combloatm 
and miCT3Ction of thw two Cactan which wID 
make or break the performajKe of any aulomatic 
clinics) InstrumenL The mnainlag parts of the 
proteai, such as srannlng digitiiauon, inechanaa, 
optics, and to some extent, diagmu, wlh be 
odaptadom of cdsting methods and technology 
(Natural!) the ftamres chosen for analyib must 
be adequate to specif) the dlagoosb correctly 
but this choice 1 have included in the abore- 
roenuoned algoriihim.) 

Much progress has been made dcvelopins 
onsdyds algorithins for procesnng the Mood fiha 
Se\Tnd )can ago Prewitt aj^ Mcndelsohi^ 
deroonstrated that white Mood cells could be 
■rparavd Into fbur different t)yies uihiff rriatrrely 
sfanple mrans. More retendy ^ouiig has 
separated dx norma) t)^ of white Mood crib 
In the U rights stained Mood Sim P-' bare 
receml) tfetnonstrated that red blood cells 5a a 
U right * ttajjjcd Mood SJa can be aaali'red io a 
dmOar fashion. Platt Engineering Co and Sri- 
mtiilc Product Co. are marketing dcnces which 
respeenvd) Buuxnatkally prepare and aum- 
matkaliy stain a blood of high quahty and 
coniistesx) From these rcssila. It appears (hat 
the bask knowledge necesmry to build a working 
blood Shn anahTer b at'anabie 
WTicre cancer cytology Is concerned, thh docs 
not appear to be the case, but some progre* 


Bailcfllh on) automatic laborator) iitstrv- 
mcnl, l)o<h blood film and cancer smear ana- 
hier must accept as input a sample taken frooi 
the patient prtxcsi It In some way and output 
an nnahia or diagnosis MTiat goes on In the 
black box between die Input and the output b 
tlic suh^cct under discussion, I cmiskm the proc 
css begIrmJng with the automatic preparatkm 
of a smear (or film) of the nuterial to be examined 
and automatic staining of thb smear The smear 
(or film) will then be scanned b) a high gseed 
vxllcon mmsxpc tt ax a 
^ the liJ-oraution dljidmi .Jxl frt >»•» • 

ccapa^rVkc Uri»s » o' 

.nab-* 

devuT *-Ul ll” 

field luid ertract fratuna thmi iW ofcjnM. 


has been made Kamentsk) i* constant flow •)-itcni 
showed t al ly proaibe but has not prened to be 
as useful as hoped- After many fabe stam, 
Da^vKln, ( «/ fun propoaai that a successful 
machine will use a t^dparameter dectswo 
space WTed d ' has recently demcomrated that 
two types of nssuc culture celb formerly not chs- 
tinguUhable b) rootphofopk; or cheimcal means 
can be »parated by computer evaluation 

For a cllnlcan) succesdul device the addiciooal 
elci«nii of speed and cost mun be ccundcred 
It b probably easiest to consider these two factors 
as a price performance red that is for a gUeu 
pdcT the machine must process enough 
samples per da) to reduce the per axialyits cost 
to at least current le''cU 

IVo^ecdi^ a machine w+uch wxwld perfonn 
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itie ctciurcd «atrfib of the cervia] ksmt Wi 5 
10 10 Mnur i tod h*re a purchate price in the 
na^ of $100,000, t the maddoe >«crc opented 
IS baud da> Bftl the purchMc price aniartimt 
MV bar ^etf pc ito d. the alkCTtcd ccm of 
rioce trcnid be $S9 to $ 70 per patktu. 
Aft) MMKDf that the ruaddoc uaed $90 <£ 
° *ravH q (pemef, rcife ati , boor (pace ctc^ 


u not fm the hupiii wed care to tbor paococs. 

It (hoold be obvvn from the preeccding cooi- 
mcnti that I coo^der antomatk Bn^ile p ee p o- 
laihm as kacftal p*n of automadc cftofc^ 
Dr Wkd and hh coOe^piei are crrumiy correct 
that bnW gUunor ii aaodaied with worit cat 
cell preparadon Thh 6eU ba* loo^ been ncf 
Wctnl, batUcanoot rroialo (o rDdefbutch’ IMtcrt 


to and l e q i ih ed ooa-half a ttchidrian 

bt a^jerrriu^ la operatkm ($ 2i-$ 50 per aatn- 
pit) lie tceal per parieirt cott would be between 
$90t«l$l $0 

h**»*0T paect m ^ tt* pcriormaace reqidre- 
■cat of« anahv each 3 to JO aifiMitet b the 
rf the (tasearfol QtoloKy derice 1 my 
o^swkai, ihb k rce^hly eqnlvaleat to one 
aaaly^ of blood film hi t to 2 ndn* 
•la Here d* cetrical nsear b cotafclerrt to be 
•f*** fire rimei at mneb \,ori far the inartdne 
» one bai pubihhed (efacme far 
Pobnrm: of rither of tfaewr tk^ In the abow 
inaea. many pe<^ are wortlotf on the 
«« fifaa itxfikm, aad ttry eendder the meed 
r»h fc be reaaooaUe 


temp CB bad( to the feat laajc, that d 
and prepartne ^xcioxo (dr nicb an 
de^ W thoot ckaibe. empt far 
tf* aco*al enflerten ef tbe ipedtara frean the 
cfae prpmefaB (ran tvll «i0 be 
nmaaml, Thb wUl o« only prwride 


*« '‘«iW bi* pcMJbte wUfa Btaoai 
bm m alow Tariatioo. of tbe tedv 
QKd today 

^'Tth tha m tmad. the bpue <rf coau aj they re- 
^ *“ pteparadoo can be cooddered. 

Wfutwaated (yttem there are maov wa> 
"■* deM(n tbii^ tbit wcpufcl How- 

lioe irffl he cate eondfUraCMo «Udi b 
efiron than the otter. It ndyhi be 
to denp, K»i bmld »tid» 

^^^eFKmmpw raodomly arleoed hnman 
araed and httman ttalord 


gUmattr ha» bOctl, tmey certamly will pretall, 
and hi period of decreadnf oseraH Fundmy 
(both pdbUc asd private) tor retearcb. fund, 
ibe dcNTlopcKfit of automated chiMcal Uboraionr 
dctkei are increadas (both pubhc and pmatr) 
\> ih (hb (dmuhiv the fang tr^faegd ttad> of 
utoananc ( p erimen preparation diOukl bcfln 
loBourte) 

Rmmts 

I Daween. 1 XI P Heanfay C P Hrber Percy 
A C Ml TyQio, J fa Ct3.\R OmeaJ 
(Dwar tndyaer Kid reader J Qm P th tt) 
724-729. IB67 

t Ottea, J b Ccmpoier mtofraom of novnal 
and abnonnaJ himubD eiyUtf oryco Pme Qi 
I (iTD«don*l Cncfh t u ce c» ifrdicaJ and fi.e>* 
loccal Eoftorerof CLCkhl B Z ) Ooc^o, 

imo 

S Onta,J E Ctenyotg frrtbodt fa t uttau cy ca 
aaairda im Ccadertrce Rtcerd of (he Srm- 
p on um oo Peitovt EMacboo and Sriec ou a aa 
Pasrro JteenputKn New \arX, IE££. 1^70 
j% IQO-IOO. 

4 Idi^ama, T Twbnr*. C Hnn, P ^ anw 

a u ra, Y Takeda. 8 et at V midy of tbe 
tutomaucD cf cyuzlaitnoao Xtrd B«at Ejn(ui 
7(297 317b, 1SC8 

5 faaaraa^ I_ A. «iri Xlelaioed, kl R Spre 

troptetnmciHc ccU nrter Soenc LM 
I364-J363 I9fl7 

t Pfewm, J XI 5. aod Xtendchobn XI L Tte 
aoaJyaa cf cell Ima y a . Ann Tt Y 'lead Sev 

mi lou-iou, im 

7 Spantja C. C. aad Bcatrcm, R. C Perfarmaace 
tf ite Cyttaualyas to recent cboka] trak 
J K Com laa a 276 I96J 


w output the correct dtMtab 

“^«e^^ep«hit.tMy eapeoave Few 
^ ef F-afermanca (pedScadena, a muc} 
«»c*ical dldrfbttooo o 
hart«jkl he to efavrioj 
•^IWEtra^ P«rt of the lygro an autc*^ 

l«, oukWrt 


t W»ed.Q L„Bariek.P IL Bate O F aod Otd 
8eid,P O T a aon caid c totra-cefluter analytic 
ariwin mCAB) hr eeU Identekatjoo Xeta 
Cytof 121 180-284 1968. 

9 'kennif 1 T Aatomatcd fankoertr rrcojnitVjo. 

PhD. Yteak, Xlaaoctonetti lamtoto c< 
Tertadc^y C5ai»brfa%e. Xlm, 1069. 

10 Yoaiy I T Automated leukoeyln rr cm t u uc^ 

Proc ftih 1 tiXl B E 1209 

Da. HoaMK 

Hr t> ^ aZ. 

Ite account ofatiiiplcpirparaiioo far Bern pho- 

lometen by XfuHanry Tn^iflo and Cram doc* 
Ufhll^t (he problcoo of cell fc* airi locrrated 
backEroond note oai^ a flucrefomt Fetiken 
tcchnlqtK, a factor cf conddmUe hnpcrtancc 
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wium the prindpaJ parametfw imderiymg the 
detection *>-«era »re Uie DNA/wm-DVA content 
ofaedi 

Their ob*CTV»ikmi on dotructlon of cdl dumpf 
and the douWci* and muJdplcti fonned bj aook 
and not thearirat •traacs, is similar to our c* 
penaxe though ihh may depend on a ilox 
Cictar and pnor fixatlDn of the cdL Comidcr 
able disruption of cell dwten occun by pa«agc 
through small orihccs nhen uimg «m«ll ^ugc 
Media if carried on long eooi^h (Le. for 3 or -I 
minuia) vriuch admlttcdh b wmevrhat uneco¬ 
nomic Sonic and ultrasonic vibralloci do dbrupt 
cdl Imti, though pner protecti>-c frtallon of 4 
to 10*^ formalin or formal alcohol b cuential 
in our experience The cost b to be balanced 
agaJmt one ofcell destnjctkm, and here some fonn 
of added cnr>-inc (« ch^-motryprfn or hyaluioml 
dine Of one of the many mtscasa) maj permit 
of a better balance 

Of their three new tppnx^ha the “fused 
capillar} array filtration” appears the lean pro- 
ditcdrc and succcsafol for rouilrsc use. 

The “dendfy layer eentrifugadoo” it iolnguing 
and probably work* well foe tairiy tml/onn cdl 
samples such at the Chioese hamster odU and 
blood cdb geocraDy It b more difficult to create 
proper of combhudoos of cdb of ecto¬ 

dermal aM mesode r m al origin "dtH up with 
mucus and serous exudates. Tbe method b tonsc' 
wliat inmeace and dme-consumlng In achedute, 
but dfoedtu. 

Radial cenuifugadoa" presents the same sort 
of problems for the mbaed cell t>pe sample vrhkfa 
ma} require prior treatment vrith mucases. Tbe 
use of tdt brusha to remove cdb spdb fiirtber 
cdl destruedon and possible cross contommadoo 
or the use of costly dbposablex 
The technique of aequential staining by sue 
c essiit spedfle gravity sucrose aoJudoa b a omd 
technique and superior to the air-dned method on 
the tide of tbe tube unless thb b on to a remo%-ablc 
cdloidion roembnmo which can be mounted 
on a slide or film snip. 

Again, with density layer and ronaJ centnfiig*- 
don a mixed cell population presents tbe problems 
to be cnXTCDCoe. Dialyia staining on the other 
band, though slow has a potential ralue. 

The wTuken rightly scnidniie the cost and 
time rciitiorohip*. CtH preparatfon, which every 
ooc has come to admowWgc b the most crodal 
of our problons. could dcaninatc the field in 
both time aid cost, and thus throw antomadon 
out on economic grounds alooe. Thb fa the a« 

Bdd In which aatomatioo should compete £rvor 
ably 


Re Dt IlWrtst 

Dti. WTcd, Elahr Bartcb atyt RtViJin ha\ e 
pU)Td the deviTs ad\-ocntB In tbar criocal amly 
ib of tbe use of automation m cervical c) tok p 
It has fafccT? the Korld a long to rctfiie 
that cdl presentation u the key to any autemanc 
scanning ijiteni. 

The Cyt£nnal}ier failed for two r ea soo s ' 
firstly that It had been offered pooriy- p res enud 
cdl material and secmdly th^ Jt sought to 
nfi the sheep from tbe goats hi the way of >tbole 
spedmens. Such b tbe variance of bidogic ma¬ 
terial that DO sensor can extna the rdevant true 
positive dgnab fitan such a b a iAg r ound—cveo 
wfth the pc ea ent-day matrix analysb lyitetni. 

It thns behoves tbe a e aton of autocoated 
s ca nn ing lyrteno to coflect good lampla cheaply 
then pro co i them sln^ and cheaply and tho 
scan them cffidcntly and cboply Cost u 
so vital In thb field that as Br \Nlcd and bu 
coUcagua aptly sate “automation has never 
really saved mcncy 

GAsrd CtmmenU 

I ba\T great lympathy with mort of the auihoo 
points but Vfoold tale Issue on one or tvta 
In masy fields of weB-pesoo aj e enln g the cost 
b pfaepotaeaal, as whole pcpolaoODS arelarolvnL 
In England, tbe giea te st con to the Natconl 
Health Servnet in cytology sercenJng u that of 
coDeedng the snscar Thb coats leiw T e n 3 and 5 
dollars In a wdl-woman clinic, while tbe soeemog 
ents just cma- 1 dollar If a Papanicolaou aspirate 
pipette b coBccteri, the coc would be about tno- 
Ihirds that cf a scrape smemr and if cytopspettt 
coUeednn by the \iixnan herself b us«i Jt ensa 
about half a dollar 

Tbe rdiabfljty of the latter ttchnlgae b less 
than that of the s u r ape Bnear and in term s cf 
podthT ngnab, Lc. tboonnal cdb, the normal 
to abnormal cell ratios arc 100 110 fex endo- 
cervical raib*, 100 33 for spatular scrapa of the 
cervix and 100 Z5 for vagdnd aspirata The 
irrigadOD tnxmx sample fa boter than the aguraa 
smear In “abnoTTnal cell rata (author s obscr 
vatHm) The latter two smear tampla ctmtain 
fewer cell chataa, and tfaerdbre may rate qime 

for automation In ipite of their laser ab- 
normal rdl content. 

It b wed known that if one pms a wtanan and 
doctor together they do not part fer 15 to 20 
tniniMs ""d thb in itself b qpendve- It b correct 
and ideal that this ibould occur on certain oc 
casloTu but screen tag, to be ffcctive and reflabJe, 
may have to be dax more frequently and these 
intervening screening tests ibould be econonuc. 
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Tta, Bone-ctJlfCtfd or »df<oflected fpedmen, 
n-KHi**!, m» y bc iLn*liQe tf tbc altctT)*- 
tn b DO tt3i u an ilortcner h hai been ibovo 
ctat dere b UfbR t q yo c ut r«£ the cyto- 
pipcnethu dnk’rt^tar tcrtpc Knw 
DcfihcKe aoqJe* are not »o netemary If 
cA p ana n i e tO|[ o ii ion b tbe form of ■uiO' 
naDon ai the tnarmal cbrddng can bo 

ner (he endre ope or bUe- 
lib here ibu dx d»ke of ttalo brhsL Aa tbc 
Wi tx (Don nnocTt b the deteedoo and mcaa- 
woBcu of DNA of tbe nudeut, it tt eacmUl 
to cempmae b e PTen tbe Ki(b atgriaHo-octe 
taoo r eqab e d by tbe icaimef fevt tbe more tndi- 
tKcal fe cMifiima ttiTy tYahadoo leqniml 
ty the b jpan cbet^ K t ’em cf and cycotoftet 
UaDy Mainhif ircfablqaei tre bdnK tried oot 
Fcd|eo b oDc for (he more pore amaosft tn, bat 
^ b aot oaf to ok (q balk pr oujam g lechnlqta^ 
^beaioret,ai Tariety of fOin of celh on tohiooD 
cm film Rrip, b aaothrr ap p r o a ch Tra- 
ditei Am hard bat Pxpoaicofacfu h « i» i n i fai 
Hale *uh Uoe, rwt. awl even t c ee n qrtoplaiide 
a*e Ttlue entnpooent* Ai *ott<rn' 
been bp aoxea DNA naloed irtih bwaowylin 
‘^I^P^alxxbuceTthje, hfaCm tltft g^p** 
®>*P***5ic«aiaiaf of fidaieartety dthcfrwn 
»f <at. dw id peg hifh dfrial-CD-aobB nm It 
pr efaahty re qur e ainDcaated over 

^ecttif bimd while cbeA mflbe 

noratal whhc Q^t By tha (aetbnd modified 
teebtaqae or bemaaacyUa/enoa 
coold be taabie and ^treedy ctMmMral^ (o 
fi*» dale niamni icrceiihii; 

It a only by thb partial ttrioanatlno that mic- 
cai can ocenr m the oact fc\# yean—unul nn- 
aod their memcay banka «« «mrh anpeoaed. 
^0. the priDcipie of aotocnaibai wiO b thb way 
l! 1*^*-+™* ^ tnahooml Kf eeo er ai dw or 
» b WiH biecfeevl at bifbcr and more reppoembte 
than befare At tbe •am,- rfirw It wcatU 
4a tmrden of tbc caor m om T ohou e of 
■^Pt^ loeoiiin. «Trclal> y b tbc re-acreened 
S^J^wlxje tbe pkk-ratc b only ooe or tw per 


yuin c n be Kj c cr rd by the campoicr without 
tbc nwnl overlay of ccQi, ornttraccUalar material 
ai are (bund b the routbe PapanlciUou prepa 
radon 

The fir* pcobbin, » Dr \Vled pooiu out, u 
that tbe nfirctloa of cellular matcml (hxn tbc 
patbni mutt be at lean aa abnpic a tbe rotiuno 
aagmal aotear I order to obtain tin^ celk, 
n»lh iboubl be collected b fluid mednaiL 
Pierfaafn material obcaloed by tbe pauent her 
kIT with the Imgadoa near from tbc TaqlnaJ 
pipette cmgbt be tbc pro v e d or e of choice I 
many ilut material b qalte eauafianory 

Ii can be by ifae patient t borne without 

the netxnaty of an btcivestlnf pbyticlas or utk 
I f I la flub farm, f m%ht bo imllnd t pull out 
di%fc or ceUi that are not Kurounded by or 
Kiperimpoard op other aOi, in order that m e at - 
uremcna may adrqaatciy be taken by tbe etpot- 
poaer I Ibe trmt that a rriaUvrly tpaneiy cor- 
CTcd gtaaa dde be c ocaea faasbic w ua; for uto- 
matk acrtenlng I naiffat be Haloed accordinq ts 
PapanlealaoQ. Then, If (he ibde hat to be re^ 
t cr tcoc d by the (cthnlrian and or by the pa- 
tbofogi*, oo fonfatT promhoe Deed be ooturd 

Da MiiAirm 

Tbe two lead papeia iHuatraa ta diCseat 
po^hfe approaches to mnpk preparation and 
for a iw na tr d eytcloftc aammadom. 
Each I* related to tbe fcizd of ba e nuumano a 
turd 

Dr \Vled and hb cn-wprkm take rrurkmun 
adrantafc of the mo* wid^ a cce p te d and mo* 
rcflable oareot tndnuqtjci, taibf Kaialanl 
Papanicolaou named ihde* Tfacir moK difficult 
laoUem a not b preparadoti but b an 

apparalai that can actually e aarniac and nxasure 
the edb OD the* dldes wlthb reaxuUc period 
of ttn*, b (£eet dupbcatlng tbe perfortnaux of 

rfii* li T i TT^ii KTCcner 

Iidnal efforts hatre been made by \Vied with 
reketed cdls or ccQ populatkxM to translate 
dtagmtk cruerla front ntb^cctivc bfenan arm 


Ramxaoaa 

* O A. N. The ar^tjon Boear Amcr 

» 13B-140 197a 

^ Q- ^ Inportasce ef (be aw from wbefa 
ey^Joty ■trari utj takrn Amer J 
t>o Path, tl 7 «-yi 0 iWi 

D» kltvr 

reqofaemcBU tor automated cr- 

^ m it ipato h. 

•«> «. r~» to, ,5^ 


TO ta yc p re macrune cerma. a mipor Ktrantafc 
b tdi nae of P ipanim la n i i Kabed rdtr co slktei 
b tbe cue tad ipeclficity with which autmated 
and manoal methods can be compared cd cell 
byceUbadaH (nay be abb to bolU data banks 
of cnniputer knowfadfe fiocn then stialla that 
wiD be raefol for da^fytof oormal, boormal and 
problem cells Oocc that Is accoinp&bcd, the 
qoeadon of sample ireparetian mu* ^ab be 
■■ • ■ cd . particniarly to detemilnc wbctiwr ac 
curate Baal dlafnoaes can be obtained tom 6c- 
laikd analysa of certain selec ted ceQi witbout 
lookb* i tbc total pnp id at ioQ of cells. It wDl be 
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iniCTwdng for example lo Jeam whether the 
iiobted, dnqlc ccUi that comprije a proportion of 
the cyiologtc populaOon la a jtaadarrl prepara 
tion, *7>d can be moft ejuUy ineaiured do or do 
DOt rtllabl) reflect the p i e t e n c c or abvncc of 
prcamcerouj cervical Jedon*. 

Dr hfunone) *nd hu co-woeicn taie the op- 
podlc apprtBich. They have cUicardetl the ctaodini 
coethodi of ipecuncn collection and preparation, 
preaimably becauJc the PapianlcoUou uairted 
cvtolo(j> tilde b not vrell nated for aatonuted 
ciamlnatiom. Inttcad, they propose to ute a flow 
ijttcm of ctlJi In lu^KTuIoa that can catDy be 
examined iadi>'iduall) b) appropriate InttnH 
mentatkwi, and they mmt i > e cc* cmly modi^ the 
tediniquc of cell coUcctloo and preparation to 
tuit tl« imtrumenL 

They nnm abo dcidte metbocU tint will en¬ 
hance charactermic difTeret K Ct between n-ltt hi 
luspemkra, at the> appear to the butrument 
Thu b not occeicmly limited to morphoIogK 
dilTcrencet thooch ti»rpholos> b Important and 
will undcnibiedly remain ba«k: to the tUairoom of 
cancer 

It veins rcftvmable to br^o b) adoptu^ ctood- 
aod itauilng technique* for use with futpentton* 
of cells tdlhout Jitemptlng to devfw estir^y aew 
Hflinlng tnethodt. Thbb what Dr Mullaneyand 
hu awociates haie done They fusrqen three differ 
ent H-3]'* In which arquential ttaiaio^ mtb 
multiple different tolutlom can be facilitated by 
filtration, b> dendrj ceomru^ailoo or by direct 
flowr ccntnfmjadort 

A great deal remains to be done with technique* 
of preparation and staining for celb in suspension, 
but b onh now that th^ are beginitinf to be 
needed. There b ifood nrawa to think that thb 
type of metbcxlog) can drielop rapidly 
The iTutJur ad ’ontoge in imng aulomaled 
fcannlnq technlqisc* for cxamhnng celb on plow 
slidea I that Individual edb may be s ele c ted as 
desired to compare or conrlaie a %‘ariet> of 
pararnetcti- Infbrmation b obtained for a par 
dcular cell or cell type within the total popola- 
don. The major adi’antagc in urinp automated 
technique* for eaagii log cdl* flowinp m suspen- 
fion fa that all cclb arc examined w ihout selec 
tionorbia* thu* pemSdlng itdbrmauoo tococnpaie 
all of the cell typa m the total popuUoon Each 
approach ha* iu advantago for pamcuUr npph 
catioot, and each type of iosmimentadon w U 
require a different method of fample preparation 
and staining 


these be fa the fimn of a pnrsr or a* ceCi which 
mo) be scriallj anal)Tcd in a flow tvstem Abo, 
both are aimed toward the attammcoc of prac 
tKofly achievable and rifalraP y nsefid m/k 
Furtber though the moda and t)-pc* of aiul^ics 
de*cribcd differ widel) they are ccnccmed wWj 
the preinng problem of automated anal^R* d 
large Dumber* of celb. 

However diagnosoc c)iolog> can be com ld acd 
to embrace a w-ider spectrum of sample* and 
to Include tissue tecdoos. Here, although the 
number of sperimere to be bandied fa iimally 
less than m the acareples gnen, the prrpantne 
problems posed are nonctheks* ImportanL They 
mm even be moie difficult In that the prcparatnc 
procedure must be cooecnied not on!) with proper 
procTTaoon of the edb per ic, but with pro erra- 
doo cf cellular and noocellular reUdoodjpi Cer 
lalnl) the wealth of classical light mkroscopic 
ciwcnaDOcs from which tnort definitive (fiagncMS 
are mode, supplies a )’artbdck b) which to judge 
ihb phase of onaly-sb Screening techniques bare 
hardJi begun in this area, but diiunct postfUBor* 
enst for their me 

Ncvrrthelo*, pxh dugoostlc oioiog> or 
hwology b necraarfl) cOBc e r ped widi the hkysy 
fedora which o/ien ha* Jo own pankular 
*'arte£acB’' that dbdngufah it from the autopn 
t p e om e a . Further the preparad t prneedure * 
oee which ho* to be modulated oeccirTbng to the 
dtctaie* of the far r m igation \ hkh fa to be per* 
fonned TTius, the roudne tnrmalin-fi^ed prep*- 
radon ms) be siqjpkmearrd by pieces fctetT 
for electron rrucrtxofy and by £ro«o piece* 
taken for cvtodirmkaJ btechemlcal, tr uniogical 
»mdy T?ie*e pow sample collection problems 
and to be suircssful imaginad t antkjpatoer 
ikJU* and dojc cnopcraiioo of those enoemrd 
b a pferequinie Such roMferlsl, furthermotv u 
usually preoous and the greatest ccoomry hi 
It* use b of paramount impeatance Because of 
rhb the difficuJt decinon of whether to pursue a 
pracmatic approach, oc one which anus, albeit 
cmpiricaih for a better iroderstandmg of the 
underhn^ mechMnima of duorsler functioo fa 
one that has to be made 

There u m cesnputer sc i ence the cxprc»ioo 
“garbage m, garhape out “ No better exhortation 
can be made to cngihasixe the need for faveJO- 
gadonal matenofa to be prepared in as opomaT* 
a fashion a* possible 

\\*hal u optima] b a matter of tradiooo and 
ofeiol don, but without i, automated method* 
or not. « eonjpieuoudy fafl short of that which 


Dr. Stxv ard 


In both cf the opening articles mention s 
nwsdc, and csvndaJh confined, to 
and handlh^ of dispersed cell samplei, wrhethcr 


u pmcnilv attainable 
Dai Sm ART \ax DmuL a-xd Fui-wi-iia 
The two verv different papers of thn ^on 
deal with various afp«t* of the sample collection 
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fnrf pnpMtkn probienB of njtoenwtd cyiui^^ 
The pmpa by VlulUoey it •/ Prep*r«k» rf 
«t»TTTjUi.. tor Fknr Pbotinrtn In Acm*a3«d 
Cytok^ tlta i l bei ta etpertmtoi*! «i 

rfirctfic probicm. that of tdsptinf the 

ftuoiT«a 3 it Fenlfen procednrc far cdlnl*r TOtA 
B> the req^trcnxTit* of hifh-ipettl ftwe »ynatt- 
Thelr »««rt primtnly wued t odiuiar 
tooiqjy nmch and be* bm In Bxm 

urir^ the DbUt. dhtriburkn In dwie ctiStiire ctQ 
fciJ rarirwM arv potetcd ovt end 
•vemiesfar kriTftvatkm prt^xMrd. 

The p*po- by \S ted d el Prep T ariort Rnitiit 

turn u and Sampie CoUectlon ProbieilM, cfianjwn 

the general probiem c/ nspie coflceoao and 
prepajatkei toen traeUdoral. practical, cfinkal 
esodpcam anrf conclude* chat h b rtnualty hofic 
le« 

Our rice b *h«t probtrm b nal and bn- 
periant but amenable b opertamal attack and 
—prdrraUy m the Cmocaork of large, 
rrglcaial, muldphadc KTrenlng (heahtetodne) 
ccntiEn 

Tbe fluoreaenu: Feolfca ONA oaetbod de 
•erfaed by MuBaeey d d «u drstlopcd eakh 
far Sow cytidWraanry of dam colnrr crib, 
alcbo^^ ane trork ha* been dorm akh iMuan 
bukacTta and ceQs £raa octa 0 dma TfaeB 
crO maspia are dean tad hAiaigua'nw aad 
reUmeiy prabloo-Iree renkpered «(th ctfafaatrd 
CRVKal crQ Bscgife* Tbe toeeSod b e^mae««l 
Itb no netnpt tt aurocaatlcn It b c*p«ble <t 
qaanthaore IlSA Aahmg In the rdadv anne. 
that b. crib In C or M oontahi talce a* ouch 
floore ac M dyr at celli U C| Tbc thipe of tbc 
C^iA dtsrfaaxan of crQ pppulanoc hi ex 
pooeuixl giouth agree* tbc th eo r e ti cal 

prrdlcadrt bated on agr dutrlbuooa The praka 
■re qoTK iiarim * tbc carffictenC of r a f li t faB of 
tbe O peak a aborU 9 per cent ladicadaDf are 
that dtjfKTbOD of tbc db tn t i utkm can he re d oced 
funber by tn c t nnneu tatlott l e Su tO Lft * The 
mabod may or may not be tarfal Ear atttomaied 

priKiii. Cling 

1\ led d W emphaur the mgaatau cc of mpk 
coQrcdon aod pfr parail oo and u l tkir e the «ea^ 
ency of pfaydetat* and e n gtHc n* to ignore h. Tier 
peu oat tbe need far more reteareh. IVlifa thfa 
tgrre rwq^cteiy bat *re moK cH^rre with 
thnr oegatrre artitade bated on 
hole or no change Emn c ta i m i practice can be 
tofarated IE ihn view bad prevailed Km yeart 
tgo, one kcodm heth^ the PapankotaoB 
Kaear tret uuqu e coold hare erer bM ietio- 
dnerd. I may well be that the tradufaoal patfant 
doctflr-trfbct bit teCing U not enmioeb to 
OBM priKjri-uiig by anuomed iMhmk. U 
prefe to T*rw the protJem In tbe conbru of enr 
rm treodiahned t moch nwt gereral defarery 


of bealtb-tratfasg and tcrcenlnf by muldphaatc 
rcrcenii^ centen. Under thoc coodidoBa, auto¬ 
mated cyteJogy become* part of a larger pregram 
cf wematrf cimicml laborauKy tewing 

Tbrrr an: tcvcral gsedfic ttaieineoti and argu- 
CDCCtl with wfaldi » take i*uc and Ii« befcm In 
the ortSer b wtdeb they appear 

(a) Tlw latEinmt fa made that the Cyin- 

analper wa* defeated by tttnpBrtg proUesB 
that k, it «tiki haec bem t*ful on memokyer 
cpldw&a] ceOt uacno lamina ted *lth ncm-epl- 
tbdUJ eelfa tudi a* leukocyte*. Tbe mix of thfa 
fam ia DOC itaOy a tamp&g probfect but in- 
aUUty of Uk msaor to daerfasmate IwTueen 
epftfaehaj and non-cplthchal cefl type* nCrmaDy 
pmenL Carrest tnmds In ccQ «n^og aim at 
«■ hb i l rg difa ikgl t e of fthrrlmEiUtkm by llicrah 
tati eo ud y iscuininf meral crHular parameters 
({dr exQ dac, nucfear dsc, and nuclear 

DNA) 

(b) the pmUem fa kr pfoUem 

in automated c ytofo g y It teat* to a* that 
amfJiig a* cu n uu dy done fa limldtig factnr 
bot eqxtaDy fanpcnCDl to tocceai are ajch other 
Cacom lachidiag abeqnate dfaerfanffiadon betv>ecs 
ecQ type* and Ugh analyRi rate 

( ) Autanated lomuig Sen les than hu- 
Ban eealuadon Thfa fare^ apvdictnn’ahkb 
may a may not piwe to be true ItUabo poanbk 
faraoiaaatrd Kmlng I yield mere than Umaa 
M t e sleg Thus, qua&dtaim ceE anaiydi aod 
data handBng may provide real Kivanti^je* over 
•AJeedve hucoan enluailOTL The Ireqimey 
dBtnbacfaa of tnjdeaT-to.CyioplaKC[ic ratfaa fa 
etrrdated with poedoa In Hk nymm ial cycle 
and fa tected by bfnh axdml pdfa. patient age, 
faormoDal tterapv etc. The trequ m ey dfatrfbutioe 
of DNA cooteist per ocJl mght Indicate lail y 
dygdattk and/or mahgnani chaige Tbe pofot 
fa that k la voy diSeuit to make firm predlctiaM 
about the rahie ef aiuotnaied procrcenlig tmdl 
tbe ben of cumot designs are bulb aitd tested 
do fed that tbe potential k d»e. 

(d) ‘*Tbe sample fix* ammaicd aoalpfa dtould 
teqaJre fast tkoe to take, or at wont as niurti time 
a* the Tomioc fapadcUana Wrar If tbe goal 
fa to KTecn annually all wotnen over 20 yean cf 
a^ the present »y*cin which mines mon women 
wwjld be rwamped. Under msai antonuted 
cytofogy program, tempHrg pr ocu l u f e anl time 
migbi ha\ ID he modified, twt the real goal fa 
to get the job done at an arce p tab le tocaJ coat. 

( ) *\utottiated pr esueai lng mere l y efTen 
cancer au e eidug. dm* fes* than bmnan fajcerpre- 
tatitei which hcliides bortoorRl ctaluatton. 
^acUAgic flaa d flca doa. a* wd] at cancer 
Sot caaccr au ce tdig fa otjccthc. 
aad hcamoMl utot emm be taken Into aomum 
fay the machine (n It murt by the hunao) pre 
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scre e ner illcrobiotopic cbMiBcatloo li of leucr 
importance »nd not ncccMarB) ruled out 

(0 ‘Cuireotl) u-c hatr difBcultici la coo- 
\indQg the dmical staff to me pn a p er fixath-e*. 
proper fpatola and glau fildei for the sample 
prrparaticm." TTiii pofnti out the need Cor la* 
DO>7iUon In the direction of a multlpbasic health 
testing program making maxlmam u<e of para 
mcdleaJ personnel axxl itandardired ma»-tcinnB 
procedure*. 

(g) iDcrcan b> latter amoung than ceoa 
for automated routine J Cf eeniog are doomed 
to defeat. "We a g ree that it ii denrabtc to 
redoce cost*. Automadoo and am* production 
usualty accompli h ihH lltweter men if one 
^^■e^c pcnimiitic and cost* were 25 or 50 cenu or 
even one dolbr mer present co*t (se\TTal dollar*) 
it 11 hard to kc wh> thu it fatal AennIK co*t 
\-anatIoc* o\er the L nited Stata non arc preattr 
than iha. In an) ease we firel that the oi-emding 
comideration U to cramlrie all wtnnen i lio need 
it. 

fli) The atrumption ii n«de that the patienu 
v,h<ye (peomem were cl a tu hed a* abnormal by 
an autoiTUted tjitem would tme to be recalled 
for a routine *tncar But recall would be urmecc*- 
tf) ta the flow trifliport-celJ wrung t>pc of auto* 
mated jtfe^aeener becauw the wjpect «eB» art 
fOrted for lubsequeot t-bual eaammatkio Thh 
approach modified by fubwiiudon of pattern' 
rtcogriltion computer anahnlj for U* s-uual elans' 
inanon, ha* beco already wpeeMcd bi Dr W W ‘ 

(i) The pfoposd b made that no unusual pro* 
cedure* ihould be required and that currenU) 
used and terfiniquci be cinplo)Td. AipiJn. 

ihb » a %er> connaAgd -e aititucfc oed to the 
pf«^t v-a) of doing thingi and » 

eripplu^ I Butalkm on the potential ahmdo of 
madunci- Some mnoiadon ma> well be oece* wiy 
If the ad •antagd of cers'ical cancer »acecuDg» 
^ to be etcemw to .11 »oa«ai cott 20 


fcci that machine diagnortic evnlua- 
tlmT of Hat >oeted lUliect celli ii further to ^ 
totme than autotnated peenae^ but . 

.ble Boal tfaenrag conjtoenible rejearch effort 


nowf 


Attenuate ompHuS «■>■< P'”!*'' 1”^ 

hiiucrtmt (Or automated (TtotoBT 

5^^; ettttally 

adeouate turtrumeutal reaoluBon and 

.a. not abued a. eertf- 


cal cell analyju and, bcoc e , nu) or roij’ dct 
be appikabt Howeicr It reprtiecu cue cf ibe 
few attempt* to adapt coervenaooal irthniqtia 
to cell* m nnpecttlon. 

WTed rt «/ feel that automated prwcmtm 
or diagnodi mint be bed eery Dghtly to corraix 
procedure* aixl alkm Orifc or do Innenaiko. We 
fcel that tlfit b an unduly comerramc and 

mbtic atdfxalc if the advantage* of dancer »aTaaBe 

arc to be extended to the vc) large number <f 
women now utuarened The emergence of 
phawc healih-tc*ling ceotm emphadflu; aoW" 
maoon of roan) clinical labaraiOT) poee Jurtf 
would be an ideal cntTfooment for u *c 
mated cell analyii* »y*Cem*. Fee 
we facor the floir tranJport-ceil wrong ippmarti 
\ ith julm^ucDt mual cxamfaaoon and cliag nc^ 
A parallel rejcarch effon at computer »*sw 
pattem-recocTudon ciTnmaDy to 
t'bual rxammarioci and diagnod* proeedure ihnuo 
be rijoroml) punued 


Rarot&a 

Summar* Smie-of ihe-krt Wnirfwp 
made Patankuiaou Smear 
by the h wmaJ Orntn- fee H^tb So^ 
Rrtrarrh and Dei JopasroL 
Tetbitic^rT I'TTer*® M«y 8-0 1*® 
aroUaUe from B. D Uaanratk 
Cjn Tfthneiogy Peniraoi, N becal OftiW" 
HeaJih SeTNlct* Roeareh and D^Tjopment, 
MOO Fkhrti Lane RoctriDe 


Mb Tuco 

The two paper* offered for ^ 

wwkh from each other The paper bi 
dc KTifac* tm currml wort, and future hope* 

VI apprujrh tutoit a reJ nupotutv flow 
to turtuure ibo D^ <1 dotrluutiuu in a 
oferOa. There to no turttoon of • method (or « 
coUfrtioo of iprtunmr &nm pattcuo n or u 
. clnif> raltd ovnau coocopdonul finmovort 
tnodr »hlch the oork u betoc cur^ 

Tun main dtfffculdrt are doenbrd tho IW 
brins Ito Seyfla vtd Charfbdn “ 

the one hand dnpcilire ceU elumpa , 

other of dmulianetanl) breaiutB op the 
ereatioi. debri. the Keood problem n the 1~ « 
raateeiaf diirto* MatoiDff inan.^er. In^ 
tempt to tnnid them too pnJjleilu a ntnnbet 
more elaboeatc rdionei ollh olhrt 
damrtoed bm one fcn. that 

to antomale foe the preparation of teOj foe rrti- 
hr ISTed to of a more 

minoSTelSctdl, 

toe need to a -ofd tooearmn the 

|,*i .ml emt and po^" ^ 

rennal dfficoldei and nuOTceptkjw. 
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A ttlrnxBi ti roalcd by r» ftKnonca >^bicb 
aecnr cb p«ig« 223 mjdmneou for cell 

f r^'u i rwT o far fm*] dbfaoHk evluiaoo bf 
irliim* drpcod laifcly on the d c Tic c «tdcb 
be ORd to Khier* iHi tsi tul IdeaDy 
natiae didn Pilncd accorrOni; to PepcsiaslAOU 
AceM be mable far mtmviCed ccQ diegnOKi 
The* ttiderEne the djfflcnlty of trying to chir- 
mbr the lu^uiiuma for prep*ntM) of 
cpolcgy gxdmuu fix uuomatk icreentnt >*hlk 
boni ptriJy ignmnt of tte nanire of the pro- 
c^a to be anilytrd inH the cowflooDi m bo 
d*»|neRd. The prcptritlaD noge ottiH reUie 
to the Ruifog ftage botance nnisl 

tf lOwi between tbon. Not only ctnxt the m* 
rtne gedfic (Wied 222) un^ be con- 
dfaid bm prep»j*ilDo m»«-hlfte 

ow be cenddered 

Od the queufijB of con nid exxra «ork 

dfii nggeta that the labor eleaxpt 

h the noR Important part and that any teaaihk 
nnloe ^Rem rooR bo inotnaRd ao ai to avwrf 
^ b rrraa. In labor req ulr c iu eoti aad be t 
^ B amertte u prcRut cyaotccbnwBa 

annmary Knx tentative prtoapk* tn 

) Tboe OUR be do Ior of dacTMRK mamaJ 
pttparwioo 

b) Tte prepandoo age be an begral 
P®'«f the co«pie« fyetreo. 

) Thor ooR be a nrtQg b (be «ari bad 

4 The mux rdan to tbe patbot nd 

cbabal rtalny 

) Ful diagooeoc evahnoon of the gKCtmcD 
be available h aa i dtagoosa 

Oil ID be an advantage to tae mod method* 
aad Raba i£ poeaUe 

i) I t »et^ be prefittable to have pe niRn ent 
hkh can he Intopieted by tbe buxnao 


Qgihig RemaritJ 

tJaa lICLiA EY KD CaAR AD M T ojnxo 
**ce Rvetal of tbe coeuribctori to the Duao- 
^ commenRd oo oar paper Sample 
^'tH*ntkai foe Flow PbotomeRr* la AutomaW 
’^«TT t afqxan ap p ropr i ate to d ea r up 
■Bertl pofna t tha iime Our main cffvt at 
Alamoi Sescntiflc Labcrarary ba* been 
( derelopment of ranoui type* 
P^“*oineter* b cce m e t doo with the ceffalar 
rtxareh efloet beie) Becauw of their 
and wWeipaead we at thh laboraiocy 
hamncT orary ccCj bare been adectrd 
^flem (or our liBtrumeiiial 
^dt penena and preparatfre pfo ceUi ra Oar 
•n«R*ei are apohncnul aid may or may 

w be cfirmly appbcable to gxdflc human BiB- 


pln (eg gmital tract ipeclmciu) without modt- 
firatl o n * 


W whb to erephadse that wc have not yet 
tried our dettstylayrr cemrifig^tlon method 
«hh genital material Qibc*e hamucr ccQ* are 
ideal (or oar pm ent aperimeno, abce they are 
ncariy ipbcncal and hare tbe tame demity regard' 
IcH of poatlcw in the hfo cycle In genital tract 
ntacrrial, nee wouki C Rp ect Rteral cell type* ^ 
nnotn lixa, diapct. and denaitic*. at v> 11 as 
debris VanadoDS cf these phydeal parameten 
will deteraoc the manner m which the ctU* will 


‘*laIP (Stofccs law) tfarougfa the MTcae during 
tj m mfti g au oo It may be oecemry to modify the 
deoRCY layers v t use an appropriate density 
gtadleni to ensure maxnssm mi lectim of tbe ceils 
of rnterm It ti pt^ble that some srparatjon be¬ 
tween whhe blood cells and cptthcHal cells coold be 
achRved Soch R paxa ooo ought be advanta- 
geoas if givro machine were confused by whil 
blood ceils as wu tbe Cytoanalys^ Although 
donity-layrr centnfugatiaii has not been used oo 
samples from the feeutaJ tract, the adrantages 
rralirrd oo ossue roltm crih should carry over to 
the cnore difficult samples 
Tbe total tuoe required for preparuif FeoJgen 
ample i^ng Hibrr (a) the sueme Uyenug 
tBcbuqtR or fb) ordnary eestnfDgaooD o abotu 
2 bours This a deter aimed m ain ly by the d"w 
requheiDeat (or the cdls remaining in each of tbe 
ascral reageno The tana gamed by renwtiog 
the cells Crom the nwrimm, wadung; and 
b» OR step w th tbe dena ty-tay cring te chn ique b 
about balaoccd by tbe use required t prepare 
tbe layered crnuifufc tubes However many 
Bmplrs can be handled danog tlx —nw prepara- 
tMo. ssncT 100 per asst of tbe nwl'r.Vian aoeii- 
(loo a dure ted to otse Bcople fix oely about 23 
pa* cent of tbe 2'hoar pireparatloD rnw 

One of os (L & O } has experimented sdth tt« 
lae of menhnoe filters fix those nepa suhaeipRnt 
to fixatloe with the deo^ty^xycrli^ ccntTlfi^ticn 
techmqoc. Morptologlc quality ami fitwrescenco 
^Rofidty do not appear to suflo- when cCBipared 
with centrifogarioo as means of chac^fa^ re¬ 
agent*. and there k rdxQ fltvti:^ (30 mfaurtes) cf 
tunc tor the overall proeedure 


....lii ui* i.-ooLnonoon to tnc 

Dunmimj Dr Mullaney and hu co-wurter* tai 

the oppodm approach They hr. tBRauded the 
an^ methods of spethnen ceileetJon and 

prtparatloQ. p»e*nnabfy becauR, the PafRnlcotaoa 

ttaliRd cytefogy dlde ts not well sUted fix auto¬ 
mated eaamtaatkos. W bar, not diRarded the 
URialiiRtfacebofqRdmencolkctfoo wr hare not 
ewssIdeTed this a^Rct of the probfem yet It 
•ppear* ibat, reganOos ef the ,ype cf auttcoated 
app^ used, genital tran samples wiH coodnw 
to be colleeied manually fo whatew manner 
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prtn-ida a *aniplc moM iiritcd to dependable 
dlagwwa, iTgardic»i of tlx? ea^ awotdated Vklih lu 
coHection, Apparcoi}> >^e dtiatrrre niih l)r T S 
KHne coocemlnt; the tTlaii\T we of coQecUon 
T>lioi quotJon of tpcclcncn coQectkm from 
pauenu H a common problem to be taerd b> both 
automated »crcenimt proponenu and tho« who 
Ca\-or cxamlnjoq all av-allable cell* flowing In 
jujpcmioru 

Id general. Dr Ilualo nimmanzci our feeUngi 
\er> well radial crotnfugaaon and the fu^ 
capillar) arra) hJcrauon ha« been ditcoodnued In 
fat-or of the much jxtperior dendt)-layer erntrifu- 
ganoT) Dialydj contlnuei to ha\e ad^'antagr* 
although dew the ease of automadoo would 
eliminate thh oljjccUon rince not much technician 
lime would be required per »ample 


RznacjiCE 

I Nndenon, E. C. Pciencn, D F and Tobry R 
V Denrity Invariance of cultured Chincae 
harmter edh with itaets In the mitotic c>Tle 
Biophyt. J 10: 6JO-OI5 

1>R» WrED Bmo, Babteu A’m Bnao 
Anjrone Interewed In (be potpetu and pro grea * 
of automated e)'todiagnodt will End b thl« 
Chapter an othauidte re%-iew of current \iew» on 
the gen er al requiremenu to be fulTiUed b) on) 
prepanllon before It enters an auiooude pre- 
s cr ee n cf with track (low or II) through. Mart) 
more tpeditc comment! hatT been made with 
respect to each of the s)ttciTe» not beutg tested or 
proposed Howc\rr as we and oih« etperb 
mcntalisu know numerous addidonal require¬ 
ments will be dlscoN-ercd before clbkalh' meful 
mochlocs can be put to work 

One cannot help bit be Impr cM cd bv the 
pencrall) optimisdcienorofibcdisctmioiB aaense 
of I bcHcNe u not simpt) reflecting on Ingrained 
belief b technologic progreis, but trtic tsson of 
real solutions 

We wish to direct our Initial coenmeou to 
Dr Greens Duoanai It certainly would be 
unwhc to forego sample presentation methods 
more amenable to machine processing pnwlded 
they retam roost penJoem discriminating features, 
and such dlaih^ diagnostic infoimauwi as 
might be required We did not, in fact, supcest 
that a method other than the standard 
rapaolcolaou dWe ww unacccpuble. WTiat was 
jumped b that other methods would very 
posdUly require a certain dupiicacioii of work and 

hicrcaje cost. __ 

There u a certain superficial anak^ of blood 

nut ft must be understood that successful dlf 
fcrrnlial Hood counting machbrt wffl 
oormal cdb only esen iflhctr reladie proportwo 


Is a variable. The machine fa far &om replaof? 
the hematologist. 

\nd to It fa with cells from the oteiine com 
AjkIc from the faa that thetr natural sate “ 
cohesion, but that scparauoQ fa required, <)« 
could emioje a counter for squamei, ajoaiDc*® 
cells parabasal cells and so forth. That nucta* 
would not replace a c)-topathologbt. By the tan* 
token. Dr Green s automated mtcIEgnil smi® 
resident" is b es-cry respect orden of magnitait 
away from anj blood film anahTcr 

e find ourschTS on tomnion fround w nh IX 
Green s e m is l oucil machme p etf utui ancr ie kr" 
recoil rate pses cre e u ■r>d diagnostic capabiEn 
acceptable cost/performance ratio, alihouch ccs>' 
dderabK* less optimistic as frr as the fmmrfal 
feaslbilJt) fa concerned for the ncit lew tears 
Dr Green pobti out that the subject under dfacn*" 
slon h what happens m the black box” betwrefl 
bput and diagnostic output, and he eiprenes Id* 
Itope that a set of location, frature extraction and 
anahxfa algonihms will sohe the fjrobVm J' 
occrptable cost ^perfonnance ratio At this nMoni' 
these arc other expresdoos for “black box. \\f 
do not prcsentl) ha\e the data base to dteid^ 
definitel) which features, or Image criteria ai^ 
fulBcient and reliable 

We also do not, at this time hxsx the bardwarc 
components ax-atlable which would be needed t0 
do t^ required prece m bg operations dfi ocmt) •! 
a cost that would make their Uxo tpo n iaon bto 
•uch a S)'ttem feasible W c haNC b our data file* 
cell images from sexTtal thousand tutnor ceQi, and 
hair spent a cooeerted effort for ibe part three 
)-cars to find hnoge propenies (or imear cotabma- 
tions thereerf) which yi^ high blclihoods that a 
tumor fell fa indeed bemg obened The resaJi 
gt T rise to much optimfam as Car as the fcasJbiHty 
u concerned, but at this oxmem the processbf b 
much too eap c tm iT Feature ertraction of da- 
crimJciating image propenies onK and dnmfira- 
tlon for 100 ceil images requires approcmiatciy IS 
Mcondc with memor) requberoenu of I28K, and 
ot a cost of 15 doUan per mbuie Ihbdineesd- 
tnaie does not include time required for scanniiK 
the cells or locaOng them 
Now it B certainh true that once t is known 
which foaturr should be extracted, special hard¬ 
ware components could be desiirned to 

bnng about a drastic reduction in processi ng cost 
and tnne requirement, also, a final machine would 
software written b the roost efficient wax 
However we at present, sail do ooi m know 
hfch Image criteria make the c)'toiogm i c i. cy ;ii fae 
the tumor cell as soch 

Dr Green refcn to Dr \Icnde{.ohn s paper on 
leukoc>te identification. ThU pfoneerius work was 
not, to our impression, Inietidcd to sogeeit that 
the problem of white Hood cell recognition had 
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bcTD M^Tcd h w feaffbOtty tmdy conducted 
<■ 22 ccQ) d'fcur diilciTSC cell types Aj otattcr 
c# bet, tbe miple ibe for codoopUb >^ t« 
edh, tod itncfairn rr»AVnr>- Ibiths evcfl only In 
itnrHpaceoD tMnpfe tbe of tno, «u certainty 
m btoidcU tbe antbon at dcQneutan of the 
^tero^Mcr but Htmethodtiogk point of order 
Tbe rat't'iDoui c^brt ipcnt twt to develop 
cbtfctfl) fcanUe dmee was faapbed by thb work, 
•atlriTtii Qes Iar%iii5caiwx, bm it tin indjote* 
dv (tip ifatt K;w r >tc s {nabiUty snaiy btan 
pnetKd, fintocbtJTy Jeedbte Md devUt, In 
Kueb more dmpie doaokn, wbere tbe mk Canon 
are nnal at owptred to Ihene encouniered 
t**J1 JAUJlUUl^ 

U ould ^ree entirely whh Dr Oreon •» i 
•iaa tod Scped4'or pedbemance of «±i atain. 
■od the eepeoed coet reihwj n compnnag 
P^vwdwkif the Drrt few yean wifl allow more 
opCajinJe outlook at the if*eiibOjt> 

Dn Grand and Flnkd are niinrri tnbj pea- 
aimu a lecd T e and ttoicblooietric tunning 
*^:^bolqnet Feotteo nabdog and u vatitnr* at 
^ « the pDoeyatun- tJj omahgB axtmiqire can 
^ hfcdiod by reladvdy kmpL^ lamaeed pro- 
kliallaaey tad cDbeagca give aa eaanipte 
^ fivMOduuMt w hi ch are o’® ampler to apply 
nhrtvtolet techfllipjei have ditonct 
lo de oeBaretaenc of cell py o p gTiei. they 
•e^n Uh tbnr own tet of erron to atueh 
^ bbue> of papers of n>o decades up co I9G0 
^can KsdcoOQy 

Dt Hutn pom about the p i' uaag need lor 
tdadCrcan toe eednan o( tnwentful maw tareDlag 
d] aken, if enr aaootrwidc aneening as 
bealtb effort b corrteaipUtcd 

Atecood good pom brougb out O H fat n 

that • thouU Dot relax oor reqatretmit of 
P'rfcnnMcc bckA. tbe levd of better cytoltaty 
“bortsooei 

Dr MulUney n W p ictr u icd cry good rewilti 
^ ccQ prrparattciit denaty layer ceninfu- 

fation Cort^knog tbe rcqiarraienu of t)m 
laeihod Crara the praeUcal aaodpotnt, ^ould 
hie 03 v< r« qurWsocB ffvo Of IfuUaner 

1) Is iberr aoV »rv l dumoUi the rime Gw cell 
FTcparatJoe od tf roi, to which degree isighi the 
geailrtT •lOcr’ 

2) Do tbe authors uiiasd to CcM, or did they 
Ur the fntnn hw other tamplei, at Ibr emnpk 
maicTul from tbe geoial tract? IMul wOoU ibe 
ddnculDTs br with dliwca] material other ih»»» 
■he type of cell popabooo uwd b^ tfcw atttbm 

T Or M iQanm and coiUboeam-t and orheri 


fajtnTttrd In the ttapetaioo of lingle celK %c 
■Vggrst—perhapi redunda tly— that tbe peoco 
of breaking up crlli may be peemoted t%ni6cmnily 
by tbe cwnWDcd acd® of trypain In low eotj- 
centradon wl a calckim chelatlof agent nicb as 
I 10 3 nriThmntar \ f u c u c Cakium It crudal 
inicrecU lar Dgant, the reiDcTvaJ of wbkfa alooe 
luiuccs bver ecQs t teparate and hat further 
proftxBsd Sect on tlw locaeding of latercellular 
conorcnooi in monolayer cnlrure at cren under 
scanning elcetroa mioenropc. 

W do Dca agree » Ch I> Steward that dMue 
mions could be more dlfficiiJc ( prepare than the 
cell Mfl^slet Deetkd Ibr latt aatomallc anaJyda. 
DecMhrs of light and dectroo ml u oa cop y have 
gf ea ua the float fixing and aecnoning technlqua 
e\er Tiw prohlem would be with the dme re' 
quord far the proceduret ^ embedding and 
secTwoioR Tbe heart of the patshlem with time ts 
rcaDy dw Cad that radonal anuassated time 
analydi, rn to liedlcd areat of pathology wQI 
remain dream Cor many yean to come. The 
optuaaT' mecbod of ceQ or time enflectlop and 
p r oa a mg wiD moai probably not be left Co uadi- 
□on and evoloDan at Hr Stmrd luggncs, but 
will be de te rtmoetOy mught in plansed ^ eTt^ 
laroTt 

Dra 8 ewwi, Van DQU and FnJwyle- hawe 
rspremrri uiaJaataudaUe nanro about tte coo* 
MSsadienact dies ua TherolecsfaaaaiNmi 
fi altft as Dr n«aln e*ib Ic, was aa au med at ""w 
when fim operlsxnu whh p rosory p e machlwa 
and ramca^ cf ongoing loduatnaJ minreh hi this 
area abottdrd klasy raq ain a from crgai»a* 
uoua. e\en tnuntHo, were received atkhg where 
u automatic tyncm could be puichaieri 

I cocadentma cf Uut ntimrinry^ emphatfa 
wanungt diould hr Bumbed aefa ihwi^rsii 
midaWd m order to define real requlretnajo ami 
explore powaWDors to the best of current imrW 
Marahag Tbe open fcmm of Ihfa Sytupotium by 
Cmrc^mudenre wID no dwibt co«dcuie reprc' 
wtam urrey of lacii. thoughts and idew on 
•ttnwatim) la ryiopathoJogy Caoctetssi cotv. 
senataiii cai the part of me partidpants b a 
tWreble mfaguard, and tboufa b no way be 
'**1®*'*<1 a* an hopedunem m 
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Daf Hul*tt a>j> Hxazaxaaao 

•pedal r Md dui tJg, af naw l)Mna 
Row rywem, maka unkndoal otaervatwo* on 

rrtUa* they B<w aapamually ihrot^ miall de- 

eoJun* TTyr can ohatrro lar^e maben 
tin* poloda, typi3D^ 

*«aaj)d» per and thw fend tbrotclva to 
rapid atnianailc pnaeretnlng proccdarc* Cwn- 
M pafametm ued tra bgbt abaorpdo*. fluoro- 

cwora^ orekxmcalmkuneeofifacob. 

Abtorpacm tai f\vtnaKe 
•PProT-la.e cyitloal 
and phott^e,^ ^ Elm 

J^Jtotmphadxc the wwrele,^ 

•«-^tI^ab<captiQn,dBa:*TnhWtybdcan- 
nlwd by t>* dsnal to note rati, m*ter tV ^ 
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Katiering • Rcrinancc cha«:a In the detector 
\-olumc ai the edit 0ovr throuqh can al» be cor 
rdated vdili nte ' In many cases it VklllbcdesiraWe 
ID use a combinaiioo of tuo or more parameten to 
characterize a piven cdl population more exactly 

One of the Tun applkailom of such prescrcenliwi 
HOI reported by Kameotsk> rt at* t^ho itsed a 
dual optical ty«em to measure the ratio of 2557 nm 
absorptloQ (due to nucleic add) to lkd>t actMter (a 
function of cdl dze) The> found carscer cell »u»* 
pensions geoeraliy had some cells vnih a hlpher 
value for the raito than did benlpn cdl prepara 
uons and separated a fevs such cdb from a laipc 
population for subsequent \'liual exammatlon. 

Our work on presoeeninp and ainlnq has per 
rmllcd sorting of 10’ to 10 spleen cells on the 
bads of fluorescence dcstloped b) incubatkm with 
fluorertdn dlaceuic (FHA) uHog spleen cells from 
liTununized anlmalr CcUi produdnq specific anti 
bodies were found to be constderably enriched In 
the more fluorescent cells and depleted in the leas 
fluorescent edk* We has-e also shown that It b 
pi»rible to detect rdaii\Ti> small hlstocompatlbfl 
liy dHTcreiwei between cdb and sera, using FDA 
cytoiosidt) tests, a “prescreenim;" procedure 
which diould be of great value In uamplaiiutioo 


work.* 

Dlirereotjal white ceil counting seems pameu 
larh wdl suited for prescreening \r, flow f>-siena. 
Staining charaaertida with acridtne orange, 
whkh prefereBliall) naica ansonlc groups like 
nuddc adds and mucopoiy-saocharidei. can sew 

to fllustraie the posiibiUiles of the method Rlgler* 

and West have reported that granuloeytei and 
I>Tiiphocytes hi%T dUTcrcni fluorcsccni spectra 
after aendine orange staining with the latter 
exhibiting high fluorescence at wavelengths above 
about 600 nm relative to that bdow 550 Thus a 
incaiurc of the ratio trf the fluorescent output In the 

two bands should ser%T to clamfy them. 

One stnaD subclass of granulocytes the bawj- 
phiU. probably do not follow thb rule Becauwr rf 
S^high hepann content they be «p^ 

to contam red fluorescing otoplasty 

such nartidn were observed by W e« In bojm 
^TTxmilocvtci. The ratio would, in fact, probably be 
ese celb that It would serve to Ideotily 
:^rs«^clao EvcnifthUbDOtthec^ 
^r^S^nulocytr rado would pot be 
iritS^fiS^?Sice the Lasophil count U only 

1 of leukocytes Indude use 

^nt^co-ocphlK -d 
of phkrdnc as a ip^ ^ acrKhnc orange 

fymm. iocludc .epTatlon o( tamor 


Uic Rcrd-Sitnibeiitcrnio(Hc«feUii.(&n^ 

nomul cdK ciUiCT In Wool «■ bn nr‘'f»P °» 
In tl»ue cnB tmpomxB, ind ligatn lton 
rf WnloQta .nh 

tHalinc phtuphnu* mny pmn ^ 

nulcd ■nffrrrmlntkm rf mjtk*! ” 

Icnicroold lUin In [ad. UT 
don. chwnnfrttH by 
in a.bobr<I™.n or UpU conttnb or b 

cter wh«* b Main icmiim °r riten » 
BKannmble quandt) can b ■j.j 

applMbaity » ra .kprnd 

^Sd.-byTS d«rr.=r under d» rrpr"*®^ 
coodliions. r^^ ^ 

The methods cf pcepar^ the ^ 

systems are diffcient from those ^pet^ 
litau.r the cdb mub renutn b 
Uoouqbou. and,* 

to be done In thb ^ uxM 

ble to those already sohed fw Wng 
relH on slides. 


Rrrxaixca 

Fdtclrr it. I >3relr»;;r^^^l*S’ 

edcdbbyoJtnnrSdronlSO-^j ^ 

Ilulm, H R-, Sooner « 

Hmenbecy LA. fioctbeb 

,fp«doo of roammalian 

Intracellular fluerocroct. Sdeoee 

R. 

made cytDiccbctrT a»»T j .f^aod 


hvammuly U \ ^^ tr 

A. Spec u opbotBcneW New gJO-*!'' 

idtrarspid cell analysli- Science 


L \ and 

pbotonrtric cdl KCtcr Sdmec 
1385 1967 ,, , r™Jcer I 

tluUaney P F Van ^ .ertter 

•nd^ P H Or" Toonto. 

fa, pl«o=cttr r*P“ 

III, Pan C Oelb ^ ^ 

PoUkttJ- Ed) New ^ort. Aradcm* 

1960 pp. 233-321 


kAsmOiTY 

gpetiol Corwlderstk* al FU^ *)«» 


t reasonable for ^ Cod 

1C which mimics the cytot 
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poun *nr do^ ivhjdi can rwoftdie'* 

pftOrrM ud turcly ihe»e axae thro rd qJ pvteni 
rto^piBOD iDrtVxti an be WBpkiTTd m the daigo 
U nachioe to Kan ihdn Aad ro Uenafy ceO* b)r 
dv* tank* cniem li cre k^j e d laid i ua qift j l>y oed 
by the CT^okifiK. I Mcild Uke co rfnrrfne thk eoa- 
tfpt f then opcdj% x o pMta I VitU dc*a{be «<hy 

u or led » both rejeedoit dx *^^ *■ * '°'^***'^ 

cel premiacn to tnar-hinf. and tho clamfia 
on of cdb by otarpbolofy akme udof partem 
moeolmi ccchoiqon 

TocbBvteroxeeQcoarpbaiaKyby pattern nx 
ofs^oon teefaioctuei, M optical laBiieT b requbed 
05 taa rm the tia»fe of cell toto seq^nce 
dectncaJ dgaaii &laay dUTerott cell mtocri 
bf\ ben dcreto p e J dcatug the ktt 70 y e ait 
la each OMe the eJijtar tmjfe u repceienced by o 
art of aJvi deaenUOf nroe opdod p rop er tk * t 
docretc pdoo on the c(21 b 

■iad}f deicJt btd by IJ300 to 10,000 octtobm »hb 
e«cb Btxaber rtpraeodsf the opdol <^a>ixj u 
Iced ceeksctii of dlffereitt cmife pama I be 
titat Kodia {nvotrnaf hifb mohitm ku>- 
cuf mar imcday ykU hi wUrtrt i u d 
tt^naodci, are lOEporuot m taarty rwerdt am, 
w< nay c*ra prmk tnajs ofyudfiog dUBcxiU 
eA Ih *i : r3- the dmet tpphation ot ths eccb' 
to a cbnloDy iadl,i] praereemof <feva 
heretnfc embm oC edit tow be tauI aKd la 
a itw autna prenni kHoui pmhlenB 
1 pncml p T fartTirnm device caay be rcqvred 
B tatlyxe 100 to 1000 eeOi ead> teeeod i/mutpltt 
d 10,000 to 1 000 OOD cdh are n be ptutt i Kii hi 
tea iiiiinMi ■ Th* ineafli char the Kxrioer asd ibe 
aecooipaayiag cixiyu t er rtnnt g t n eratt aod proc 
CM 100,000 to 10,000 000 Dumber* each iccqikI w 
each wa\ dearth if each odi ■ rrpeeanitfd by 1000 
to lb OOC cpdol ^rnsty values 
The Bfixal-iD-tiocir racw of any igrttdne dedee 
d o-nuiiaj ihe ounjber of meamnjfii kvr^ of 
optical denaty that can i r p c es fal each tm»]^ efc- 
mrn Hu* '^tlo U phyivvOy 

hnmed by tbr Dumber b(b phtmoi per cocaa- 
uruirrii The puaher of pbcKcoi ptf measumontt 
dtfectiy pnpcruDnal Iq die ptndoct of the bv- 
troary </ the warwerK tpot and th« dme dun that 
spea dnrUi OD each usafcdemmi havetma} 
tki pcacucal ■. ■ nmn a qiuiui may be m ere l y 
Woued aqual-ro-nue ratio by h^t bnmaibaa 
it trawnbn raw* abos \ OCO CCO eieinewi per 
lerood tDcamram eeiJy tn ktehc^opocaldciBitv 

Md aoaV *rav dearth raafC 
Of areawr tnerm • the capataLiy of the data 
aaa/ysa oei »hxh imai proccM dir aeas <t«»^ 
ticiicl be data value* Ittao the aauoer may )*a*e 
tp be mampoilied many tiii» to carry oea patwm 

rc cc a iu pn al^tauhtni Special piapcv tDtearated 

orrta arran mutt be devdcfed *r cnmTdioioqtc 
paiicm anaJytti aace the prt ceina rate* of men 


ibe l*Tyv f g u i p u rers wtli be too dewr aod car 

tainly loo coOy for dbdcal ittc. 

N arty all ciT the h%h rrsduiloci ararmlTy »v>- 
ima hare taed ctD preparatk** n gU* (ec 
quarta) dldei. Very actvraie taeaiurcmcria of 
crlli bare becii obtained tvhh icmnnliig 
devices uifsq manual txoteniig )>rt there hu 
oeverbeen cfijdcallTaiabic device that automat 
kaUy icasl uamketed crih la large number* by 
•ystnaadcaOy axmfnlnf the endre slide One U 
iIk fatoopal pfobtetai la deak*dhg ndt a device b 
that ibcre ha* been no practical way ( boUt ceOs 
from cadi other as they are tran^errrd to slide 
Tbb a a mQOr dlHicoWy uhh epitbaUal ceth that 
are rubbed or scraped frem the er r t u t and db- 
fodged Is plaques or fii g tij c ut* The normal rnbe 
d(B of cpftbdtal ecQs and suHace tetaioo ficmub 
Mneanaq ccQs cd a ihdc coctrtbme n the choap- 
inq AmniBaiic centering and bolllloo devices that 
have been uMd io t caua e n for print mchqf asa> 
reduce (hear pcoblosB, but there wQl have to be 
mdihadctts to ctfl rempOng methods and sHde 
preparedoo a* xcD 

There arc a ntmiier of cahcr jxtidtjm is autP- 
mloliy amntfm cells n ifli^ Bouadaries of 
(he ePc rtaccTi ic wtS toieriea etOt as (he Aide 
0 tottord, and cel] Imacc re imu igoop over 
amluffe 6eMi tame be t o t M rirj e d FoaBBentksl, 
and danJog focta stay be iVT. i renr y to encop ci *- 
aue fat v«iaQocts m dde thsekaea er n4 pfaee- 
Bcm re ihlc^ona Etoamsb cauref of Iona a 
(heorrdcalif paariOe d Bccnaary ton tow be 
devrioped Variaonos to ofi fisatmn and namlDg 
« baeiqnwnd statotoB may Introdt^e axae panto- 
leoM, bu amamade staining devic e s are available 
that ibonid be atofc to mbrimfee three I tny 
cveitt, a faifbly acxoraie taechamicd is neces- 


theama without cUsmbicq the (bere 

Som^ttot dnadvaatafm c# the ilSde bare bren 
etocuflJvtmed by ree tf uanspartau tape w carry 
the cefii The sample coUected In the i^^-l 
lasbaai u flaed and a Uan hue tf b 

gia^Jied” Mloag the renter of a tianqiareot tape 
far a Waqth cf 00-100 ten. rTSTr ^ 'i r«.rttr^ I ttw 
^ rei a nremal oucroaxpfc iQde TV celh are 
rbfo stained ameaiuDcaUy by the ape 

an apptegrute lenei tf tt^ntott s^ 
There h mid tn be Im i-iiirrpiw^ th^n w.[th 
olrea itnear preparaocai* m rialei airi a mrec 
cvea drentorttoo of cefla TV fan i^ih tf tV 
irtA can tc treiislfled vriilun (V diacneser cf tV 
irfcrott^ VH » there fe iw proUem wUh refl 

•war* brio* trenned toy the fteM. iw*to TV 

«Klre rempfc fa eadly *e*iM«l by mcwliar (V to 

<»e end » iV «Vr AbnorreJ or vn^ 
V toavrt V rexaamtotdoQ u,er by 
ajjWi^iV tape, V Car there b ttttie evpnW 
’■** »pe rramipcrt of celk, aod it b no, iu»vn 
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hovi- ttuich of a pfoWMn ibcrt >>01 be vriUi >-ana 
non in focu* cclf osTrtap baci^round lrt«j;ulan 
tlev rtjoluuon, etc. 

incrcaiin^ the *ul« of the »cftnmnj{ ipot until 
it U hi^<r ia aro thin an^ ceti rootmton it re¬ 
duced to iCTO Cclli that inimeti the ican *pot »kfll 
ibiori or leaner the tnodcnl mrrp^ at fpecific 
n-B\Tirn?thj and ucatrer ingles icetTnCnt; to their 
cellular coonituenu and accordmr to the nains 
that hm-c been ined, iT any In appropriairfluom- 
ceni or daA field »y«enit lhe% v.m cau« an h>- 
cpywclnCaht With thU method, rellldenafication 
U bued primaril> oo rriaih'e dlffrrerter* In the 
ma» of multiple coniUtuenu of the cell, artl on the 
rile of tlve cell Iiielf to a Icwrr extent, U t* deter 
mined alio th distribution of constituenu 
uiihin the cell, the ph>-rical itate of mbcrllutar 
compoocfitj (pranuU^) and the confipuiaifein 
of the cell or nudeta. 

There has-e been atemh'e rpcctropbotoaieinc 
and dinnical quaniltaih'e analyte* to charactenie 
dHTcrcncei in the rruw of certain crli cortiutuenu. 
and lhe*e data ihoutd be \*eT> ir^ol In euabUihlnq 
criteria for cell Wentlficaiioo There are a number 
of NTfy practical phyrical adt-anutgrt in the icro 
rr'oJutktn aik njq aec uo p bo mociric method. Pint 
there II no problem ulih focui The depth of field 
of as imaging tyitem a a functuw of the ret^uired 
remlv tlon W uh xero reiolatlon, collimated H«hi 
canbeu*cd and there u a Urge depth of field, liie 
optlci and ovchamcai a^aembb therefore can be 
ample and tnexpetmt'c 

W ilhout a oeinj to maintain Gxui. the poiiuoo 
cf the rrlh bIok' the tcarmlni; beam b not cnticaL 
and the problem of ecU uair<port a prcatly 
noiplified There ti no need for tuumutlc focuang 
dmacei Other the tUde or tape trampon ajitein 
can be with tero reioluuon tnraJuretnenti 
but it li al^ uwqueh poadblc to w a bquld 
transport fyxtcin will cell* in tmpenrioo that are 
ctanrined a» they fkm through t nanw ehanod 
Thii b a much tunpler roearu of cell traniport tlian 
fln> cf the other* and uirful m that u loheteniK 
fxaliiaie* liolaiion of crib during rocasuremem 

Becatue the scanning rpot u laige and eorom- 
paHtt the ctrtlre cea the encrg\ a ailable for ach 
(ncajuremenl b iDoraicd by a factor that tnaN be 
of the ofdeT of 1 000 to 10 000 liroo oi Rteai a* m 
high reicJution isUctm Tbc number of cdb per 
iretmd that are examined can be incrca>ed cor 
mpoodinfllv and «in yield hipfa fignal 
ratUn with cell tneaiuretneot rate* m «ce** of 


per •ecoodL Tbc InfomaDon rate cf ibort 3 X 10* 
bit*/second wa» c oc i vmlentl) ptOccB cd by ipedil 
pUTpote circmti or a jcde computer (IBM 
1130) 

There are abo tookspcal advantage* to the nro 
renJulSon »jflem with fluid tramporL for a 
ample, unfi:^ edb that are artfUmed or tanwi 
with vital ttate*, or B Tag ccQ* ary ta d ed bt t 
fluid medhuD thm wiD «MUin viabiluy can be 
examined The flmd trampart iy*an fjcffiuw 
crU Mparaiucn, nhkh ran be carried ooi acrenfiB; 
to the fpenrophotcanetTK pcop e rde* cf die cd» 
Thui further cxaminalkiiu of a •tieoed nfl 
population are pembie Metbodi of lortln; cdh 
mlng a Quid trampon arc described fat anahn 
paper In thb •sanpomnn. 

A rapid multiple vravdcpgth ceQ ipeuiopbtwn- 
cter ming a flow iy*tcm bai been twd in a rjnny 
of dlJTcfrol tiudie* Unstained crib have beo 
eacaminrd to roenpaiT abiorpnon at 2137 A ** •» 
enimate of tcxal c^ular nudeic acid I'M*!* leaner 
at-1100 A la an estunaie of ceil matf l.«in?tbc 
tame parameicn to incmurt imuaiocd ceils 6wa 
the human nimoc cmax and '■agma, 
evaluated iha instrument as a *cfteningd<''ie^“ 
cen-iea) cancer deirction * Kamew^f 
Mfiamed’ hare deaeribed how as uacrotBeat ** 
used to diHfrepiiatr etU pepulatJom bj tprai B « 
otulupW measumma of ahorpdaci, icatter asd 
fluorescence of stained ceih A *turf> of the cap*" 
bdJiy of this imiruiartit ia characteririag 
bennoBmeouj populaticaxs, as wcU as tuiBar_w 
populaiKua, u now m pre pa re acQ * 1 *b 
ha* devnbed a angle par am e t er flmv rr»w® ^ 
mramnne the fluorr^ctnee cf cdb bi w^jcc** 

fiained b% a fluorwemt Fculpen proeeduir 

Our cimmi ert e. unnl -ed ''lih dcreioffi^ 
oevr propcm *m*or j^-*tcna to ptemde 
pholo^ roeauue mtu ti m a flow traov*^ 
•yaciD W c are prwrnh dc\ elopfav ® 

Goent lo peoMde nmultaneow detenamaDOO* « 
mult pie cellular coenuiuents as wdl at 
tDDipbolcRtc meoiuiTf It u hoped that a C*mm 
of mstrumenu w ill be dr-veioped from the* 
cype* wuh a range of d<«gn tpecfficaucro juiohle 
foe cairving out mam of the roetflcal labcwaiory 
lett* of cellular ipecuwTO 

RznaiAca 

I Boddingion M M and thampod, R- V. 'PP***' 

lu* for amomadc prrparetVaa and »c*iuiine ra 

cerva-al cNtuloev Bni- '^Ird J 3 I60-I 


1 000 cefis per lecood i. 

DataacquaJocnraioaiemhemiUrriovrerlhan ^ Bottrom, » C Sa>r>i^r H S and Tcflei, Vn t 

..t_ .L_ V.L,U tvnem*. and dam band ln«viimfni«non for u omatlealh pwreenta 


wUh the high rewluUDo ijurmt, and dam band 


Qttram, K t- rt j • - 

Iretrumenianon for u Qmatle*D> 
cytoklt»cal ttnrar* Prt*: IRC IIWS-JW 
•959. ^ „ 
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\ C ■odTrBul.J K- CrrvltaJ frar ■»*>?*« 
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5 K^i«t*T KtndDmmn. 

H Spwtropbiwtifwf Nci» fct 

crf totlysB 8 ckm 1W» 

IBbS 

b K*o*ii*7 L a «*! \W*5=ei, Vt R S?«kiio- 
pbotcuwii* ccU term- Woeeli* 15&V-I361 

1967 

7 kAiaondiy L A tod >UiMaed, 11. B. IU(w) 

owhijJeetOulwnu^es^tlusart “•*)**• 

N Y Af»d to IS7 3lO-3» JPbR 

8 Koto*, 5 H Brown, R D Koeientiy L. \ 

\ «idHtUn«ed,''l R A nrpar ot> tl» 
dtoocy irf rtpid «U i pw v op*«to«PftCT n 
t*" CTTvlctJ OUIOT CtOCET tl 1019- 
lOS I96B 

9 \ ■! Vt 1 TmjtOo T T VtaOineTf P F 

tad Cntiipr J R Cffi /tiicTtduiTOBctrf A 
■Fttod fcr rtp«j fiucrarmce rmaurrmnn 
ScwBCcia 1213-1214 1069 

l>t HK>jR.rr 

Carddcniin* •( Trtci. Tno^nn 
rbe dtfTOTni K^uiRSBeoa of aten cod gtachtno 
oh i miw t CD Ok prrroutMD of ovcmal far 
•<aan| tt b«fc probfcin T bfw « tw coopine 
iboci Ok auun <4 ibe tnucKii v> be 
Kmed «b«b iH tilow the w. i ifii uxD totauon «> 
hr problem <i txnVfam tjw aan saduns 
Ideal proKTrraUv iboukl avluclr 00 b« of 
cka^muc aJom*iioa, ODaerDavkn c( to- 
(oruooe «ad cbnpmns of the (faaa^iiMlc 


Onea ^rapraa*t utd di Ateat t» Mmitan 
Prnerrerunc trotr out of the ow of tretuuoam 
ptnh at of ihrrr bdoi too Crw im-rintn y 

imvd cvtolofou co tenro tS the cytoli:^ 
ktmpla The mt ri xiua ioo of techoicvtB* can be 
teen •> as tiK i Bpt to bridge the gap between what 
n poab^ aid what h acmal}> bdng done The 
tue cf wchtasao* « encouraged the fact that 
hile ibrv prahtbh mole m good decniom a* 
doettn cn otok^ muerul tbet do dm 


dedn: » hnJtate the ben prac6ce » beCef that 
U b poadblc to cheapen at itq n ta ^on by making h 
two part proct* aod brGcf th*t the final 
1 diagTxab wUI hare to be made by 
docW or Wehnfclan, not oeteaMrQy becaw the 
nUH^itee caJtnot make ai rabd a deddm tat 
hot for fcfal or eihjcaJ reaioni 

Httcrrraof tad l>t Aaher 1/ C>tt%T 

In view cf the ajereKlaa that all IHe pnccDC* 
arc cy b c i n etk and fairtf cocnplex feectbacb' 
nape cf dac anempu at and dnctiwka t cf p rea cj wii- 
appear 10 be bated oo cmrrrimpfWratlnTa It 
b aauinrd that by mcaMirii^ pankular param¬ 
eter er few parameten h b poadble to rtHabfy 
d uco r er wtnpifr haring paracnlar type of 
di ^ oca tk agmfieajace Tbc (cAowing pdoti 
ibouid be c otMtd et ed 1) There b at yet no uUe 
ti qoamliaihe perametm that wtU aOow an 
onamNgtaxn d uuTptlo ft^ and an an de m andang 
of the ilgtdficaccc of the. varVm ot^ecta asd 
group* cf efi^een that crenr m cytofegy 3) It a 
(DU ai onponant ( idenuf^ and retogttbe aonjxal 
tangto as bnormal mt 9) Tbe dedaens 
taken at the prescreening phase are as unportant 
to tbe patfem as any otber deoskaai tl not taore so 
4) I (he u ea pt to pe es peoa tor <ase ctasdjiktD 
ooe iQBy tfonre other ttiasraonJe tsfensaaoo 
There b tendency u> ifoeee tbc fem lal anJty 
of all soeening and to uy and aeais two daw ^ 
Minpio namely thcae o^ p res o cc o ed and tbow 
also flaaDy laeraed The ansnpt n use an la- 
compket nachae as a pa t aumi leads t n*o 
tascmdmtandings ooe that r"*" a durctiy 
rnpcaanbfe fer aH Ibe dedden which b not Dap>* 
«ri>y true far ibcne samples paaart) as normal by 
the t n ac h t ne and lecoadly th^ mKhost can be 
tsack predictable wbtle only knowing pan of 
compleat dtuancai Howerer iT arflicaeiit desenp- 
tloDcfeytolaglc tnaierial was gathered and mai 
avaHable then h aright be posrfble from powUDo 
of knowledge 1 design ajsd bofld pceacreeoing 
tnachtne hich while tnatliTg valid pmfktsblc 
dcMons does not powra all tbe laceti cf a fuU 
aaahrisg macMse 


retparr tbc tame Khr basrtS traimog oor tucb 
gsniabzrd qoshbcauotri so enter hr tnloiiat 
Br esie c of sednocMBi can he drawn fnm 
icWt pcgmlaxnn than docuas and are both 
qincker aial che a per k> traca Tbe swumptan n 
(Bade that the trained irehasnao is ci »in .y c iT> 

Non eormal iswy fei Dm imormal otsn »fwt paw 
aa opirDDD on ih* ahoomiaDcy locked the ttch- 
meu mrt be mere AiQcd ax ha nA than tbe 
medical rytoiogis as he tootei all hb omr and 
skill 10 (he one taA 

Tbe etxtepw«f tnachae pt rauic eltg in cyvi)- 
fW> atnotnadon hat been i oflutuud by 


JWtPnant mi JSTwwMg fr 4f«« W fleck* 
There arc vanour cotnbmsxiora of preKretniag 
and wrettrin* Where pte wre et iig ImpQes the 
tftlintf aside cf wane ataiples nhout fiirtber studv 
the pwetcreeoiug and a'l'niJiy; funeilocts are 
ctwririord fc* the set andr ssmpks The coinbin*- 
tmta hated here gK frai».ock ct whsch pee 
•CTWrirg can be comridered. 

I fhwwraMt Scraaof h ff« 

Tbds b the Miiy prwttieal syMns today aod 
not be netrteeted as mhjecf fia- ttrio- 
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rnufoiL A mcam rf Iraprov'lDg a man ft output 
vi-ouUl have an imroediaic unglble benefit 

2 Presanm^^ h \f«-*nr m*J Sarrmf h \fn 
Once there u a *u/Edent kno>sledge of the 
ftubjcct of cMoioff^ thit comlrinaUon may be a 
fcadUUt) In the meanllme in apparent 
rimpUdtv and apparent av-oWance of ethical 
dJEoilurt will cauae it to be a rmidi advocated 
and ftudkd eorahinadon 

3 Prfsmrm^ «W Semwn^ ^ U»W 

The me of a machine to ^u^:^cn.vu for another 
maddne can U: emHvtt^ m N-anom wa\i. A 
prrjcjiridnff machine tertiins* tArJecti In nn- 
pemton could be foliowed by a icreenli^ 
machine ftendr^ cA^ect on a *olld ftubttrate. 
A number of prtscreeiunt, tnachioet ntuaicd 
at a dtaance could *clect ob^eca or caoiplca 
which a central •errerdret machfoc would 
analyTc In greater deiall. 

TfK preftcreemng and *crcerunq rrtadune are 
TDo« likely to tnerpe as iniesraJ pans of a 
mulUlevel and imiltiparameter »en*ing roa 
chine where not oil the oiifecu or iomples are 
lensrd for aJI Ute parametcfft but witerr the 
meaauremecu by the \anous paru of the 
machine are used to program e^i other 

4 Pnserfftnig hy U*» awi iwanty h l/aobar 

A machine could be to maki- rneature 
menu and decisions on tnaierial that was not 
clasdfiable by man In this dtutailon an ex 
pemivc but comprehettshT machine could be 
exploited to gain new knovrledge and under 
tunding of cytolog) 

SiluatKjm analogom to prescreening would 
occur with a diagncoiic ftcjeenlng machine Such 
a machine would require feedback and interacUoo 
with cytoioghu espcoaliy during iu nliial analysb 
of unclasrificd objects, when being used for ftud> 
and research b> cytologmi, aixl on the dbco%-eTy 
of new hlllierto undascified objecu 

Prrf^ttw^ sW /Vtmdstws f*f Prncr {Bnf 
There are two znain methods preposed for 
p j cs u e en ing The one rrqufreft that material in 
suspension b analyred while it pastes tbrough a 
tube hole cr ebannd the other method anaIvKs 
the roatcrial after it has been applied to a ftoUd 
fubural such as a riide or phabie film. 

The siapension tnethod aJkw i cenain es¬ 
timations to be made with elegance and flxrd 
and there are means for concentratiDg sekwed 
pam of the ample for final screening na* as 
asplnitlt* pan of the sample ihrouRh a filter 
Th^ are dlfficuitles in obtaining a ooc to one 
cot rrspoodeocc between the prrscrert«l object 


IW iJ, \s i 

and the ot^ects presented for final irrr enin;T oo j 
filter The sample fa also changed each nrtw h it 
put ihnaugh the pweem ehher bj- tr by lai 
of ftcanc of Its comUtuenu, c g., by ttpuarion tr 
moaltoring By pennanctit appDcaiioo cf the 
sample to a aoCd substrate Hlc^ ccncenuatioo 
of selected ot^ecu fa ptex-ented short cf cut 
Ung up tbe tubmatc. The oerm fa therefotr 
placed oo location and recall of the object m 
<IucstIon, Howc^■er both the ptescrtening tad 
screening are pcrfocrocd on the tame onabaed 
object, there fa a rcacfilv recognixable one to cnc 
coiiejfRJodcDce between njcasurrments and ob¬ 
ject and the original nmple can be recaDod rntny 
times without aftenmon or kat. 

Both the sufpeotaoa and sobd aib>irate 
methods arc open to the difficulties in tr o duc ed by 
the posdblv tanAng leqiuremcnts in the mauer 
of tpeebnen preparaooo betwten procTeemof and 
scirming The variation fa pmbabJy moO maiicd 
when a znachinc u expected to work with the 
same prrparauoo as a msn M*n tends to pnjer 
complex, many colored o«ln« often with poor 
contrast and dellcaie colon, machloo tend to 
prefer simple slogle stafau and as moch coocrvt 
as poadNe a crowded field fa advan Ug eo m ftr 
man whereas machines prefer ol5ecu separairij 
placed man fa said to gather iofonnadon bom 
clump* of objects and can certainly i ct ogHto ihc 
consdttsent pam of a dump more easly than a 

machine man tends to prefer wider field* of view 

than man ires irregular ^)ccds a 

machine other a mncant speed or regular «eps 
nun uses a single sensor and through chat sensor 
wxjiki Bt various resolutions and vrith a variety cf 
paiamncrs they are ail combined in the one set cf 
eyes and brain, but a machine tends to beceme 
d -ided if it fa made to operate at rarlom resoju- 
iu»s and measure a number of paraincten. 

7V«d TrtJuftrl Pmmn j/ig mti ScrrrtiMf 
The use of tracks has arisen bom the desire to 
unpeove on con v endnoai tbdc* and filtcix. Thoi^ 
a mb or tube could be used to lay a track on a 
slide iha has not been seriously entertained ihonh 
anempts hare been made to Impnrve on repeat 
abibtv and ifispersloo cf ob jec ts unng sfido 
Vanous track iaring de^^ces ha n been propord 
Cor maLiTig tracks of celts suitable for presentation 
to a microscope these include two bacteria 
detectors using either plaitsc film or a glass tape 
or a disc a ccrvicai cy^ogv prescreening device 
a cell disperting device and a deidce as part of a 
ccrvKal smfwr analyser and reader prejea 
(CESAR) * Th baaeria detrtacff* use impfidors 
to dlrm the objects ont the substrate. The pre- 
screenfa^ device and the cell dfapenlng device use 
tubes to depoait the material and the CES.AR 
device UW3 a trace laying nih. 
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The l»TTiT thftr ir*i l»)4n8 dwfca reflert 
dtffowiJ appHi^ba tod difTerent ctt l rn i d e ga of 

l^. j iili ' fif-ntm in ^LJUTa\lci( Ud tltCoUn 

The (.a -d co l eyhciagf prescreenb* derkx copla 

ibe corrvmkmd thdc piTp*r»tian *» £ir ■» po—'bie 

i.. n Tn tVt «1 Gmi r ei and mobit nxthodi, 
with Pap«nlcok«u nb after Uylog 
OD the £lm The trvk Ud ftian tube, h malty 
<ncT cae rmffiiiw wr m width and the edge b 
irTejiiar Ihe ceD Jluj g djj f dertec tDowi dropa 
cf TTW 11 1*1 m»thiH tn ■miNi^nci by Feuh^en 
r >»-TWi to CiQ ooto Sim a^ ^vead freety Tbc 
CESAR derice umi material pratalned tn 
pesMB with methylene btoe a^ tpcdal nib to 
lay narrow trades ct oanBarrt width The traefci 
haviof rtfular cd|^ can be ^ wltcted width 
between 1000 and 100 mtertna. 

The problcma of the Side whkh trackprepan- 
doa bepa ID c w unaue I wthwlr 1) laser en spread 
cf material with rcaoMof beapa and open spaces 
}) uDeren In part doe m h ea ping of 

obrects one on top of another- 3) the nece^ty 
for tg;ta( srndng over wsde area 4) the tack of 
tk - Oitli e edge to the preparnkm being amwil. 3) 

>1 ty .y |rtr«nrw< cf »»i recaO CO pardodar 
ohjeeti to partolv saaplet, 6) the eBfficrriry of 
boiaag the obyeca to be a tisKd In the fiscal piaoe 
of the mirtB, and T) the diSetaliy ef "1*^1 "g 
Kseni Beaneostts oo pardcolar aampk 

The way b which the prabboa loted abem omy 
beta^fedwuh track prepanxlaa are at taDowa. 

I and 2) Spedaena coOeoed htto [k|vnd can be 
treat e d by standard pnperathe adwduie to 
obutn more eren gweachog than oo sBde The 
degree of dhpersfor trtempted can be te mp ered 
by the of the leas of i ia« ii LT wwi 

iha may folkiw from too Igorous acoon 3 and 4) 
If the inck a suffidrmly narrw and hat regular 
edge the whok wtdlh can be rnrianfii il In 
tin^ panag through tensfng dence or micro¬ 
scope field of rw 3) hlarklog of the film by 
{Kmclmig or on migis ik stripe 

together with ktuI oumbaing of —n n J,i« gfbwa 
kr the ate cf an a mrgn a tlc locatlaa asl reck! 
r*em The correspcjodmce to particular 
B eado' w ih aarmer tracks S) The fw * *^ ** of 
the dim carrying the track can regtster agahK 
datum 00 mber ride of the track The narrower 
the O'ack the oever the da t um ei come to the 
obyrru trmed T) Suce ewtre [ra asiiii iit iin m he 
made <» the same of^cet at i travelt thrm^b 
Dumber cf ndng Hadoos 


PmcTmnng has been dt^uned with refrmwe 
to the aatore cf. cytology wirenhig, man azal 
tnachinri Prrpaituoo cf ataterlal fcg la 

suyTiriuc and 00 soBd mh uraic i hat hm 
Track trangwrt hat been considered ta greater 


dciatl and conparisoD nndc beTw ee n various 
*T w t « gig] b etweea tracks and cnovendooal tfidn. 
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Da ToaxD 

Dodapmaat *{ Itindaiil 1 
Rstdsw C Ssltg w fcirr a^ 

At Kanmg poun far this ifiacirwlon, dm- 
ptlflrd. but fcrmaflicd view of tbc fiugnloQ efia- 
gram of today routme cy to logi c s crtrnli^ pr^ 
eedure u shown in the u pper part cf Flgtie 1 
At the left Is the cnOecooo of the spreh a c n It 
prugtimi 10 the nghl far pT rynwig g^ pn»paiw 
deal far urgaecdcrj by the cytotorfmoii^ The 
bueroften li asked to make only three d-wiJf. ,. 

(1) there b Insufflclmt material to alfaw 
sesemlng j udgiu c nt ClN^) 

P) iprelmcB rmrslna eeOs of such abamml 
or M^Akras characleragM that review and cQjg- 
Boaa by ibe patbologht b needed (S> 

C3) BO abocrmal or scnplciMa ccl^ no fiwtbrr 
sevlew (N) 
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matkm A mcam of imprsnun; ■ man t output 
HTjukl ha\c an Immrdiaic lanpible benefit. 

2. PffurffKM^ h \I 0 tknf taJ in rma^ ^ 

Once ihoT li a mfficieni Lnoviledqe of the 
•ubject of cjnoloq) ihli comblnailon m3> l»e a 
reaiIbiUt> In Uw roranmne iu appatmi 
Binpltdt> and apparent a\-otdanee of ethical 
djfBcultln vi-QI caiw it to be a much adv-ocaird 
and Uudted comlHrutKin 

3 Pmaemm^ cW Scrffvn^ h\ Mmikittr 

The ice of a machine to pmereen for another 
maduDc can be ermvitted in tariom wa^i A 
ptiJueeuirai machine >ennr»( oJrfecu In *u*- 
pe n don could Ik followed b) a »cirenIo(t 
machine *emim; objecu on a solid fubnrate 
\ number of pre e ree nl rH; raactunn niuaied 
at a distance could select objects or tampW 
which a central •errenin^ macliloe would 
anal)Te In jireatcr dctalL 
The ptescreerurat and ler cr n ha: machbtc are 
most tiLr!)r to ronpe as iotcTraJ pans of a 
1110111101 x 1 aod multiparameter le^Qg ma 
chine where not all the objects or saxorplet ate 
se n ed for alt the pararaeten but where the 
measumnenu b> the 'anous pans of the 
machine are mrd to praqnun each other 

4 TVntrmiv Ifa* rW Scrrrtn^ h Uarina* 

A machine could be ired to tnaLe nie3>ure> 
menu and decUiom on material that was not 
cUidfiable by man In this tuutatioa an ex 
pend c but comprrhemiie machine cOuJd be 
explotled to gain new knowledge and under 
Mandinjt of c>'tolop> 

Slluatiom anaksTom to pmcreroing would 

occur with a diagnoUK screening machine Such 


and the objects pre s ented for final toer raa ; on a 
filler The sample h abo changed cvh nmf a a 
put throuijh the p roce ss either b) mmnj or by ka* 
of some of lU censutumu, c e b^ aspiranoD ir 
cnonitonne B) pemuDeot ap p Ccan on cf t^e 
sample to a solid substrate Etet^ cancemndoo 
of selected objects » preientrd ihcrt cf c®- 
llnij up the sulmiate The onus b thcefcre 
placed or location aod nrall cf the ofcjea b 
question However both the prescrcenmc and 
s creen i n n are perforrord 00 the same unahntd 
oyect, there b a rcadih rTcoc ni iablc one to ere 
correspondence between measuaeinenU and ob¬ 
ject jjxl the onipnal sample can be recalled mam 

times without aJieranoa or low. 

Both the swpendoo and soDd mhtiate 
methods arc open to the difficulties burodocrd b. 
ilie ponibh varjinp requbetnenu in the maoct 
ofqieebnen preparation between pjestreensngand 
screening The \ariaiKW b piobaW) moH marled 
when a machine b expected to woii. w^ di ^ 
same pfepamuon »s a man Man imds so ptfer 
complex, many colored stains often whh po<x 
contrast and dcEcaie colors, machines icod w 
prefer simple angle stains and as much 
as powible a crowded field fa achaaiastews fe 
man whereas machines prefer objecu 
placed nun is said to gather Infcrmaooo 
dumps of objetu and can certainly rreogtaie the 
consthoent pom of a clump more easilr * 

machine man urods to prefer wider 
than machines man ires irregular speeds » 
machine ehher a constant speed or regular strpr 
man U'« a ungle »cn«r and through that 
works at arious resoluuom and with a vanerr a 
pammeitTS they arc all combined in the ot ^ *et 
eyes and bram, but a machine tends to become 
dKided if it is m-id to operate at vanoui resoln- 
dons and measure a number of parameters 


a machine would require feedback and faiicTacooo 
with cynologists especially during its initial analysb 
of undasdfied otjecia. when Ix^ iwl for study 
and research by cy toJogist and on the dbco\m 
of nrtv hitherto utKla'alfied objects 

/Vr/w*/»*w Pmnith** fm hner ev f 

There me two main method propowd for 
p i cs CT CCT u ng The one requires that maienal o 
u analysed whUe it passes through a 
tube bole or channel, the other method anahses 
ihc roatenal after it has been applied 10 1 solid 

substrate such as a slide or pUaUe him. 

Tlie suspension method allowa certain e^ 

and ihoe «ie me.m for co^tratios >cic^ca 
pam of d.r Bmpfr for floj .yrobfl ^ " 
SlraliiK pon of Uir Bmptr ihnjush • BIm 
^ ^ dScubir. in obuio lor.o« 

,„„„p„„dmrr brlvem. thr prr«.rrord ohjm 


T ttk T wnrfml fVr j nvntny irmnaf 
The use of iracfa has arisen from the desire to 

unprose on cosn entiooal slides and filters Tbos^l 

a nib or tube could be ired to la\ a track on a 
slide thu has not been senouJ) entcrtaioed tiawh 
aiiempu ha^x been made to Improtr 00 repeal 
abihq and dfapersloo of objects usirtg sh des ^ 
\ arious track la\mg det ices ha%x been propc^ 
foe making tracks of cells suitable fv presentation 
to a microscope these Include tw o bacicna 
d etect or s using cithe r plastic film or a glass tape 
or a disc a cervical cy toloq> pirrcreening 
a cell dispersing de\icc and a c^e^ ke as piart of a 
cervKal smear anahser and reader prefect 
(CES.\R) The b«iena detcctocs use Impactors 
to duect the objects onto the sutwrate The pec- 
tho crii « 

tubes to dcpc*t the material and the 
dcs-ice OKS a trace laying nib 
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the tet±inki»n. *nd bw (8) decWcm 

*EI1 be fantwdrd far btiin*n JxKlgn«t 

Gntrd Pnfwm^^ < P r u em m at S simi 
The Ust 13 >c*r» h*ve teen brf-tknen^ 
irr^nLil > 11Jm.hmm u rf the p»’t*JH5ling CT*- 
etpt, each dhilnjxibbed by c« or more IaWT«iiif 
and cUTmix icdii^ cr operukud Innvt* 
Thre ladode flw-dixoo(^i iyacmi, c*ll-*lrtior 
•yiteim, iyKemi uhicdi oieatafe crib drpcdicd 
o) V upn Hewr e r g to clue, dooc hn 
«■ ij.i Trri rhmi^l mdnity b tulcnlcmi pcf 
{cnnirce or tcoCCT ok pcrfortfaBct. Withan 
ben* too demJed, reriew the reporn d the 
tnda ri Cew of the* ry v e n* b re\ caHn^ 
aed viQ cODtrOxjce to futmr dc4^ aod e\*hi»- 
tloe 

Tbeae %*nM bkb Vixs uzder^nx tflofed 
cnab l e pm t ihxt of tbe ipeatfem aAnl <rr 
mztfki tV ndrw, the tate utg a tl ie ntr 
aczrptal^krw Knd that the bhe podtn ntewn 
ri the onkr of 40 tn GO per cm ^ tbe Uct «f n. 
«udt fiK (mure me would (educe the '^ork 
bid. or maesK tbe prodoct of tbe uduMiOKW 
by a boor of n Sem bebet tbit ercs tbb low 
gmiiwyA^ 'kQuU be tretful unia^ psni (nm 
hich to ifflprok the aeon efTeetbrtaem. me 
do eA 

la iddtuaa, ooe atos cemdee tbe thnc*hp<n 
lacur m mier n hit a tnore complete bed of 
nahtcCKB Gome at chew i^eexod report 
thm^ffapu £acur of the ortkr of 30 per eent, 
aaotbeHarioetecl alue of 63 prreem Qlaadiu 
dnrb' UDitavand tbe imaiaf of low thrtMitb 
pot Ucter It ineam iba cxily frwi-fiQn of the 
nbfctti pranuof ibcmxhrt lor ecamiBttioo 
tS rrcBv n the Gi* ttnx They >i\& be Mked to 
rrpni the procrebre and may hi Cict, tall 
to reenv aa etammauoo Adde frara the Iscxto- 
emmee cf rmllmq pitieoa, coe mu* be^orrd 
that oeirty all tbe p r iK 'i Ul ng rubject* hiU be 
naoLoed 

Thr TVraylyw l-m3m 

I erder to rorfow the ihitK^put factor (kj 
oh tDorr thaa an atutus ahte U can be 
ihoM iha the probafcallty (P-) of M rrerhli^ 
p»i'<uitjin* rtumnidoB afirr expoaurcs » 

F- - O-k, 100) (H 

here k, u the thrrajubpoi ^aor 0 ^ k^ 5 100 

1 hJe 1 »bow the peretataa d padewi who 
win aX iTcen a prixTiruIt^ amioaUoo m 
hwetwo cf the ihTOt*bp«j( lactcr aad tbe omber 
ef rtym»« whjcb are requbed. 

I bwwra^ Ihjt iVrrrokoofrprtlmrwh 

™»dum prcami 


T ta I rmntat »j SaijM »k» »J1 mti rrtk 





1 S) JD 2D 10 5 

2 23 10 4 I 2 

i 13 5 I I 

4 7 1 2 

3 3 3 _ 

Supfxsre that tbe ihiw^put Cactor la m lew 
M 70 per cent Tbe fit* time thmi^ tJv fyttein, 
30 (TT cm d the tpedowa (piriesiti) wiD be 
itKi-te d be tbe aywem, uri mm* be liked to »ab- 
not xcmJ ip ^uxj i Tbe aecond dme 30 [yrr 
cent d the criltially ttjected 30 per ccat, or 10 
per cem cf ibc crighul wbject wQl Ml to be 

ctamJard. Tbe third erpowtre triJJ reduce th 
estasdoed pmmtafe I 3 per cent, uid tbe kuih 
expoBre wiD irdort U B> 1 per ceot- CJe»fiy r» 
dia*iKWC am lee e*n operate trith thJa Ugh ni 
of Rcall 

U, M> tbe cabs- hand, tbe ibroqjhput lactcr b 
SO per ctTit, -wt let that tingV rtcadl cf 10 per 
cest d the oriqfatal (mrp wQl roolc b the Cattuc 
d enW I p« rest t be pceamesed 
Tfaoa. tlr ibrn^bpu lactcr ee u ei gq m crucial 
pamang ia tbe proamlc^ peocoa, aod one 
wfaxb uQ place bervy bttfdm on tbe uwu' 
mcDt dealipa and miBifaCQim' 

Oadrftarr far rrrfwmaet rf Auawnac Sjfkm 
Tbe £abe podtirc me abould ctrlainiy be 
lower ibaa 30 per eetrt A rate b the rrjlan d 23 
per cm or le* b ^ndVant ItnprmraHcm u 
•crrmiDa effidency The taJnfarmni that a Ukriv 
to be njdnahie la in tbe wglj b c a faced cf 10 per 

The tal«'tici(ative nt mu* be kept as low at 
potdbk Many refereocet b the Eteniture aug^eit 
3 CD 10 per emt 0 vceptable itwuah rt b obrl^ 
that the Iwrer fifure the better (The £abe-rier»- 
ihc me and tbe lahe powiK me ire not lode 
pendent ibcy are uwtiljy hnked b a hyperfaobe 
teUdmaWp X FP — cocat) »o that btpeorir* 
one arbbte Wdx to defradaikia of the oihg ) 
The ibtajshpui factor of tbe procreeiilr^ 
Wnnretit ant be it lerr 90 per can b erder 
Um no more than 1 per eetn of tbe bpm 
ocape the pcctoreenbi operatk* (me recall 
bcbc pmrdtted) 

Rarurveu 

I B<»kEor(»,.3t 3LaodDiajTWd,R,A Appar* 
tto br aaoutlc prrp amk n nd RMiiba b 
cyn*^ ^ kted. J 3 160-161 





TLOn DtVlRAM tSCLtDtVC PRE iCTtUEVINO 


The foUcF'MtB; yncfal Irveh of perfonnanw 
ina\ e*p<*ctej And of coune var> from ooe 
Jonopraphk and cliokal dtuatkm to the nrtt 

(1) About 3 per cmi of the Mneari m»v br 
Mnarccpuibk for the purpex of drci'«rwnakintt 

cooT*porKh to a ihftmchpin Cictof (la) of 
97 per cent 

(2) The icchnkUn will bnnQ from I to 5 per 
cent of the iTtdn •arcoed to d e attetmem of the 
pathdoRML E%Tn though Uie Incidmcr of conerr 
b wdl Ira than thU, nirh rrfrrral doe* o« reprr 
*ciit CaKc pc«tl x* « much « the acLnoUrdgt 
ment cf the proeoce of otl er paihokidc muur* 
which may require •ciion. 

(3) Thtn. the t«i-nolopbt declare* that 92 to 

96 per cent of the ip«injem nreited are ocffat x 

The pcrctmtage of «ncer pauenu nuwed and 
called nepathr (FN) ha* been ivpored «o he » 
hah « percent, but Jlbpeneralh f U that t b 
ttjhfuntlalh lr« uben good colieetKm procedurw 

are ernployed _ 

Tb<- ifdmcJotm 1. • wit "rL 

ihc •lUo to 1« revic««i bt ilir paifmt- 
^S^.tooroften utt-entyST At il» 

tho cont«tn,tlo» rf « 
handling capacity 

TV PiexTftnai 0 *-rf^ 


poKcd bemeen the ipeoraen esUenion wd th< 
ttth n olocbt The pnnople funcuco of the 
K rctning donee b to deflect the UBeqmroeaJ 
negathx ipetameiM from the need fcf human 

UKpenioD ItihoulddoihiJ^^lihlitlkornoca®- 

proc^ in the diagnostic capabiBry of d* »-■«« 
a* a 'AhoV and, at the iamc ame, perfcrm tw* 
function at a reajonabjr cou. 

rh lower diagrain of Figure I ifaow* 
addiuoo of the prc-acrreniog functloo to that « 
ihc rouunr le hein e Some difference* art ap¬ 
parent rhe fim u that the ipeciiDeti wil] ha c » 
be prepared in a manner required by the lp*t^ 
ment ( hlcb nu or may no* be *atb£actcr> f« 
tubsequent human trcicw) To aaJ in tbfa eg a- 
parau e aaah-***, lei ui requnr the pmcrrtucr to 
accomodate to the tame dett^oo triad a* that « 
ibe acfteoer m the la« mainpJe A •ccond differ 
core from the routine model b »em m that the 
prcjcrreoeT will introduce ibcir own throughput 
frocticm L, and an INb fraction of (l-tp) TJw 
INS fraction, if nnall, will rw* aroitmite mwe of 
a defioeno than in the routine case but clcar#> 
f I »hould rbe to the order to 20 to 30 per cent 
the diagnostic performance of the rywetn will be 
badlv degraded a* tir a* cancer detccooo r* 
CKceroed, and cause an iatolerat* ^back 
lado The throughput fracifoo k, wQJ cDvide w 

„,pm bio 0 ^ CNT ‘ 1 '^ 

the duett leductiou rf <» 
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ibe tnd faiw wpfcifif (5) dtdilow 

wtich *111 be faewded tor biim*n Judgiorw. 

GeiKT^ rxjmmmc Fmanwn^ S^simj 

Tbc Uu 15 yart h a re tetn h«lf-dairD*~* 
ernbotfeociUi irf the prrwj«nfaif eon- 
cepi, ■ ■eb dtmnfunhcd by one ct more lututKiin 
cod dfffercai Mrhjdca] or opcradoo*! (eamrrs 
The* mclnd ftow-throu^h fy«cini, c«B-«d«or 
ly MOB*, aod ryvteus * Ucb nEMore celli depoi^ ted 
OQ tltdet or ttp« Horicrw w> due none ha* 
uduered mutirlty hi teehnlcal per 

ta rmgnr e cr et gonr rdt. perfamijmcc 4N oImmi 
beb^ too deoUed, re\lcw of the repom ctf the 
chjMcal trials {ew thoe tyfCemi b rrscahng 
■nrt vCQ emtribQte to Fsoare and evaUca- 

oon 

Tboae lyftems «,Uch b«\ tedergooe ritntrai 
mail rrpart that of the rys e dm e w aMi am 
mxrfkd h (V rrrtw, the £ahc ne(Klve rmi wa* 
KtTptd%kr» and that the bbe pQiUh mtv-M 
of the erdiT of 40 to GO per cent On the tact trf it, 
ajch £ahe pcaUTr ra vrooJd reduce the Mori 
kNd, or Inoenr the p rwlu a at the t ci.-honto gw 
by CKXoroft* Soar beSeve dial eves thb low 
BSubpbcT aoold be uorful * !■ ■■!> 

which ta Ifflpm the tynm effeedrtws nrae 
do ao( 

I addioon, ak om c oew d ef the Urrouahpwt 
iMor b order to ba * nore 
eNtluadoB Sock cf there tyvemr report 
ihrtx^hpBt bnor of the order cf 50 per rat, 
aaoib^ addered rahjeofftSfErceK Cfirddara 
dearly —JuWiud the tneanh^ of few throoih 
pm betor It o ir afti that ooly CrKtkn th 
■bjeoa prewdin themadres Cor esanrinaooa 
will receis U the ftra ume They will be asked to 
repeat the pmeedore lod may la Cao, a^alfi CtQ 
to reeeh as etandoadoo A«de Crwn the tacoa 
eraescc of rrcaibng padeno, ooe ohm be awuird 
that Dcarlv all the pretrsdog tub^ecti wtU be 
eaaatord 


Ti, r«iw 

I c*dcr to rodow the ihrotubpcrt Cactar (L^ 
ith mvc ihas an lotiudre ahie, eui 
show ika the prshabflKy (P-) of Ml rrcesvli^ 
(■'iKtrtuiug rondnaiioo after eaponub 


F- - (l-kp 100>- (I) 


where V, n the itutt^hpot £«ot 0 £ k, £ 100, 
ti the masber eapoves 
Table 1 dww the perertna^ of padena wlw 
wifl art recti' pmcrernlm ^ 

Airmwn rf the thrw^hpm tiew and the 
of mpcMuci which are myoired- 


TaaLH 1 ^rntnitg* V ai mtit ■*! nv» 

f usC ftHtil 

Km*. Tkrt-ip«»«owW 

«I - 

r«M'WS' !•»****> 


1 so 

2 23 

1 n 

4 7 

5 3 


30 2D 10 5 

10 4 1 2 

5 I 1 


SoppoM that the throughput factor b as Icrw 
as 70 per cent Tbe fint tiny through the tystem, 
30 per cent cf the i p e cliij atf ’* 

n ^ c csed by Ose py««si, and nsun be asLcd w aob- 
mh treerd ^irchncii Tbe pccoud thnr, 30 per 
crtH of the iBi^hiaUy rejected 90 per cent, or |0 
perm cf tbe orlgbial auhgrct smg> win laQ to be 
examined Tbe third rtpoHure wiB rediice the 
exandned pmotJige t i per ettn, and tbe iwmh 
«-»p- wj if r win reduce it Ui 1 per cent Clfrfr no 
dUgrwadc wTTicr can oywraic widi thb bjf h rat 
^ rrolL 

1^ oe the other hand, tbe tbnughpta {aaor b 
90 per enu, w see that fngle reofi cf 10 per 
cent cf ibe or%buJ group vfU mtf I i the CitUm 
cf osiy 1 per cent is be ^etscreetaed 

Tb^iheihrot^pui laoor nm^M audai 
parameter Is ihe pmcreenbig procea, and ooe 
which wiS place a beary burda os tbe iimrti- 
meni dedgs nd mmauCKtuter 
Cm^fan Jtt /Vi /sr—t a if /V f ajn ag| Trdm 

The fahe poftlve rat should certidaly be 
lower than 30 per mt A rate Is tbe region cf 23 
per cent or tra b fgnibcant bupTWctp eoi m 
wjtnAfl g t&oency The TnlrkpiTwn that b 
to be Httainaife b In th oHgfaborhood of 10 per 
cmc 

The fabe-segam ra must be kept as low as 
po^Ur Xtany rrfcTenm Is the Btetatnre nAtgest 
3 to 10 pci mt as Kceptabie ibouqb h b obvious 
that the lower Ggure the better CT^ fabe-orga' 
the rale and ibe £abe pcrftK ray are rtot bnie- 
peadmt they are anaby Enkcd la hypeibo6c 
reladoorfilp (JTJ X FT* ** coott) n that Improving 
one aiialic leads to drfrada don <f tly other ) 

Tbe throtgjhpot (actor of the f ras r enlTig 
liwrtnnciu must be at Icaa 90 per cent la order 
that 00 i»rc thaa 1 per cent <f the Input sutgms 
e*^ tbe pres cj TT nJ og egyratioo (ooe recall 
being permitted) 


Rxnaoicxs 

’ XL and Dsamood, R. A. Appar*- 

tia lor ratwrirtie prepaia kn sad wwrwitr^ tn 
cervicHl cytifoer Vn. kted J 3 IbO-IAl 
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maied analyik of cellular duDRe In hi«olo(ticBl 
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Dm. Rotemuulq ako Kure Msm Leour axd 
MAMLOtvm 

Dtrruratmm.’w NcmitAt »acw Maucrart 
or Papar»coi-aou Sveaks Vvm CoMEurta 
MtARjiuMExn or SiAxpAao 
MoumkhjOqk: CamaiA 
Accurate roeaiurmnecu of cdl morphology are 
dtAcult to obtahi \S'hile aome wortcra harc 
perfonxted large nacaben of ncaAiretneou mait- 
ualty the tlmc-cormmtlos uture of thU approach 
preciuda iu wide appUcaUon Recent auempu to 
use the computer to bdp automate rocasureraenu 
of ccQ> hatT met Hith aomr tuccra ood are du* 
cuard ebewhere In ihb *i-inpa»ium 
In ihli mnpodum we would like to nunmariac 
our own retulu on the meojuretneoi* of eeU» on 
PApanlcolaou aracan udnR a programmable 
%'i«ial-in}>ut fcmputer evrtan The use of deeWoo 
theory to akl In the fcleoiaa of the l>e« criteria for 
cnsinptiithlng normal from mallgrunt ceUi b 
abo preamted 

A/tinvU and 

Cell On routinely prepared and iialned Papani- 


The lignals frnci the tao phototnulopfiai arc 
ihen compared to determine the iraroccifctvlty rf 
the fmall area on the film Thli infojmaoon o 
relayed lo the cotnpoier and a new ict of 
coordlnata to be meanred b determined. Th» 
•yrtem U not nntable for dirtet mtaajr t ujun 
thnoogh the udanaaipc A fynon we hire 
derigned for direct nda wop tc viewing will t* 
deacribed eUcvrbcre. 

Coinpuier progiata* aerc developed to fdmay 
iDclividtul ce^ on Papanicolaou nDcan (aNOuBi^ 
oN-eriapped celb, deh^ dojt, etc.) and to atno- 
inailcally meaiure the jbe, shape, and de ralt y ol 
Indivldaal cell nuclei. The average radim tf eadt 
ctU nudeitf was deter un oe d by mcafunng over 
1024 radii cf each cell In (Sfferent directioos from 
the center nie averattte deviation of these radial 
mctuureCDcna from the a ejag e radhu ptmided a 
roeaime cf nuclear hregubnty Satmning: ibe 
areas of the triangles defined ^ at^acem rad3 
resulted In a measurement of the nockv area Th 
densirk of measured points within the audnis 
were used lo calculate the average oudear 
dcnsii:) 

Ckvag a TTraJUd 

Dewrminuig the thxtshrtd rraownhdvlty vahae 
effectK-e In separatint cdl nucks from cytoplasta 
and background fieto b an important fint step 
in performing cell tDcasumnentL Wc iherdbre 
tested the effect cf varying the threshold on tie 
restdu of cell measurcmenii. Figure 2 gives the 
retulu cf measurezsenu oa the cdl midear ratfius, 
intgulanty and a^trage density ai a varwty of 
arbitrarily chosen thresholds. At odghi be ex 
pectfd, the measurenjent of cdl die (i c. radnjs) 
vanes greatly VMth threshold. Measurements of 
cell shape and density were relathtfy independent 
of threshold, howTver For the measurrmencs lo 
be described a ihrohold value was leJectcd which 
piwided the best vbual dUTeientlauoei factween 
the nudem and cytoplasm and this tame ihrediold 


colaou sroean of the uterine cervix were used tor med for all measurements 


all rorajurementi Normal and mallgnani cetb 
as diagnosed by a cytopa«f»oiogta were pJioto- 
grraphed at lOOx magrdflcatton iwog Kodak 
Panatoqik-\ Chu- 

A programmable fim-reader (III PFR ) uuer 
faced to a high speed digiul corapuicr was used 


to make the mtawremencs. 

The light soture of ibc film reader U a cathode 
my tube miuine • tluup P<«U Usbt »t the i 
»nd r monfiMlt* W ibt computer TO. 

Ifcht bemt i. nJIt. ooc bcMt going to . rt*m«* 
pbotomultipjicr wd the other cMtfuUy focu«;d tt 
Jo. tW*b . rety ■nuJ'"ra on the pho,ogr.p^ 

The wnooni c/ 

fllm-n n«»ure of the derolty of the Mm In tot 
mmrrd by • Kctmd phototmilt pher 


C^Ur 

Computer programs were de v eloped to idcniify 
indi -idual ctdls in the microacopic fietd. Cklls 
■elected bs the computer could be sbown oo -ideo 
di^lay for human tcammatioo In only rare 
loftan^ was cttrancous matcnal nnstakenlv 
idcndfied by the computer as an Indl ndual cefl 

fbhalthrr«/ Cmpater Ifrcnrnvab 
ComptKcf and hand measaremroa of the 
axeracc Duclcar radius were Indcpendenily pa- 
formed oo 12 rwraal cefli. Hand meanurmcno 
trere pertermed oo enlarged photographs of celk 
TTic ccarclaricn coeffideni relating computer and 
hand motturements w»» 0 SB 
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tscd mlUa hud co Eoenurc 

ibo Duc^w ndrai d'rcQi cod ohubed ta cvmv^ 

mSu* d 3 57 ^ I 2# ibr narnuil ccC*’ QO Pcpam 
cduQ amn Thb k raj ckw lo <xir cocDptncT 
obumed oerat d359>bOM* 

ktcmmneou d ftuck . *r ndiui. trrCfuUricT 
wta and sscni^ dcnaty ere cr^esubte to 
nhia I pCT cfw 

t] Swmt/ mi Jtfa ftf — a CHb 

Nonnal and maS^oam ccQi ti Idctuificd by 
pjihofcyac crc ajeaaj rr d uaup' the computer 
«KnD The roulti d (hoc m t am rc m enH are 
grren In T ble II and Fj^wei 3 aad 4 

Ii b readiK appamt that rifidficaitt nmaunble 
diJTcrfpCT i rxkt bmem mnaal and mafa^nant 
mdadtJDS d cetU Hoaetre ai gnt fic aw over 
lap betwreo the two popuUdaot abo e\hu For 
aoy ibyW tnorpbolo^ p a r a ac^tt tvQi In the 
re^nc d thU osniap cam i M be inded a» rixlwr 
•onul or tDabroaet It b thia apparent that It 
01 be G>cc«o/> u ie< e u to aifitn etin oa many 
■UTermt paramnm ( tSadn^ubh oorma) ccU* 
from maWaam oon 


TatlS 11 Cwnftitf XlnrtrrmnS tf N<*mI aW 


XJahfmmt CtUi m ^rparaifawr Smnr / 



\mmti 


Rarihn (a) 

3 ae u 

3 45 ^ 3 It 


» n :t 14 77 

119 OB ± 02 >17 

Irrefolanty 

60 ei ± <2 IZ 

irr 57 d= « w 

Dewltr 

» 5 * » 9 

42 B ± 7 5 


I raar\ iquainotM eardnema eelU 


OaU Wtru 

ThoearerA rides to the proUem d cvahminf 
mcaj u rrmeria d ceD» The goal, d come, b to 
klcmiff mah^naot ceQ at tnafignaat. It It bul 
IT ociirmal ceU ia ariaeiatrifled at caaUgoant It b 
aho bad (thcaigh oot ocetmanl) eqtiaUy bMl) if 
tnaUfGAni ctfl la nt-daM&d at tncmal Tbr^ 
t)pet d cTim nou be balanerd agajnat one 
auMber ao at U prodoce the bett dodtke tor 
any (then ctD At ihafl are the quetlkai d 
hem ahTle not Imtnnilately obtloui ia quamlfi 
aUeandthalln iroac, b the point dthh «tkio. 
Let Di male the dinpOf^big aammptloo that 
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CYltKftnJM 


? #/ ;5 \# 3 



Fl^ ICooipolcriuiwuiTasrHi 

d Use iTsofpbdkJsfc pa«iD«f" 
d nwlla (top) aod irre^oiMitr 
(bottom) d a brje aisoteT d 
Dcrmal and malifnaat etOt 


ttcte are two po»Wc altcmauvr*—» erll b either 
aullftnafii « nonnal IrustmKh «» we are going 
10 eia*lfy a cell a» malignant or oonnal there are 
tbei) (bur p<*«lble otitcoroo of each ttennon 
Them are »hown in Table in la ondcr lobe aWe 
to m-aluatc an> mt of ceil mearuremena or any 
dcdjhjn acheme baactJ on tbeae we need to tnow 
the rdauvc frequeocica of the N'mrioui otiteotoe*. 
We need concern ouraelvei Qnl> wjlh two (m 
dcpendentioutccnjei, w> outcome 1 and outcome 
2. (Knowing the reUUve freq jcncka of the*; twn. 
vrt can calcoiate the relath-e rrequencict of each 
of the othere.) 

The relaiivt frequcnc) of outcmne l b an 
aximxu cl ihc cxuJlUOTal pnib.l)aity of oolling . 


(MALlGNAin I or P (M I m) 

Oro rcUlIvc frtqucocY o* raicorac 

"XSo rf Ao prob.WI.ty W 

irhlch b In 1.01 normA t. dmotrri 

P (M/LIGNANT I nonn. 1 ) ” ^ (’'* I “> 

s€5rj:‘Sr^ 


but with ihb will aho increa* the pr(ibabilh> rf 
outconse 2 For CJUropie oonftder Flgiffe 3 
(bottom) which ihovre a oonnal aod a maEgnau 
poputaooo of cefli dUtnbuted along Use (Cnien- 
Bon of rnTTOge ratio* 

Supptwe we aiioptrd the daiple cHirrioo a 
callusg a cell MALIGNANT if u arffage radlui 
b larger than *ay 6 0 ft Then we firsd that p 
(M 1 m) - M mod p (M I o) - 11 If howe%-cr 
we chaisced our deoiusn cnterta to, ^ ^ 

find p (M I m) ■ 74 and p (hi 1 a) * , ^ 

F nan> If we were to use 3 0 p a* our dcct^ 
cntenon then p (M i rn) - 87 and p (hf [ fu ** 
77 

Notice that by changing the critcru we bare 
hac^ the relanvc frcquenac* of the -arKau 
outcome* but we have not really hnprmxd air 
t fl— To undcntand iha, let m plot p 
(M 1 m) afalrm p (M 1 n) ai In Figure 5 

We have drawn a iroooth curve through tM 
pouit* (inciud the origin) Any point on the 
cwi be achieved by picUng the appro^ie 
cnterkm. Exanly which ctiierwD wx ch^ 
depend, cn how <wdy mtang a maf«nant^ U 
,0 falsely cU*Bfying “ 

malignant Howev-er we cannot do Kflrr in the 
^cf bang ibovT the curve po matter what 
criicnonweu.-«taiS«*«^««fit>couneivr. to 
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Tam. ni TV /•» f»u Ur V 

CUco^nm 

A ctu. IS Erni£R 


n 

£..1 


OOOD 

CHTTCCntt 


crMc r»iiiui encmajreianiu Now o», b> 
t«T, n*»dcr MotitcT dimoskie—tb»t oftiTcfU' 
Umy 

RcfrttTjrt to 3 (boaom) ^Km that d 

etsD U] crQ* rth u cocciLnwtU 

KTTWfTtiiMi no VIAUONANT theBp^Mlm). 
» *ndl ( pit J ) , 042 i; cbevc om 

cmcpOD r> an wnfulamr me aar c ia eni of flO 
tWi p (Xl I m) - 7B aad p (il I ) - 19 
fW&y fcr critmoo of 53 p 1 nO - W 
PWrfnf ihetc nhct ia r^wt 5 >fcfcti cbtv 
^^fT> Nmabot ilw a»w^ ratBm ciitc. Tbw. 


tmgtdamr pnmda tb» beuer tteenafaunr td 
dK tvo Lo tm, tbe hifher the cum (be betcr 
ilK o4 i c-taD lard » gromic h TUi b tbc pourt 
of n&ni; tin type of aaaJydi 10 evaJnat crilcria 

fcw arp«ruln( n-oal trton mali yn»n t ccUi 

Tlwufb te ihf ahorc deacTTptm we A*ve u»cd 
o*dy K 0 |le dfxviao crttmort, atjy umbw 
of qwtc be atebfoed In deddint L c t wttn normal 
and QuJifimi ccOi and liw bovc nrtiwd wd 
•o cva&jatc the b eart t denved fran ihb canbfo*- 
uo*j Let t» take theoWow i>eai nepofcoajjfadag 
the It*® tCnamdem*, averagr mlb* aad irTTfu- 
U«4ty for cw um fga ce we have taken the 
eriieiU alcn* earft dmnion \jmx^ Flffmc 4 a«l 
Mtfe o»D- drrti t oft i famed 00 both entma Tlu! 

rewltt are •faenra m 3. Ai yen can Mr there 

w Maall tepruveaiem / oea^ the rwtt erfteria 
That m the couihined arve h htiber thtt 
0»i>*ir4 OQ only «|Jc khid of narawrenwot 

The ttnprtA eraetM u oiJd be ipraier if the at crate 

aad the trresuiarfjy (d nudeta were 
XMfljr indepeBdew of cteb other 
T ftn p h a ibe tbe itBportam poini of thJi Me 

ta* any Mt cf nKMWnwiiu gr ieo- 

w> triieria taaed on them, t ■ oreman to 
w**io- both tbe pnjbabOdty of iniMla»tfju* 
■enoal cefla in mabunant and nuDfnaat ceib at 

MtoahOnJy bco both proUhihtie* arc Uw*. 
«» d* efficbmey of two Mtj rf nwireineijt be 
cwj^ared 
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CracVuM 

\\ c h*\-e prt*emcd our itucUo mlng ■ compuicr 
aotoiuated Nifual input t>‘nem to dtnuiguiib 
betWTco normal lod mallgnaat celU oo Papani 
colaou nrtcan. Accurate and irpcaiabte meaturr- 
menu of the morphologic paratortm of (odn'idual 
cclli ran be made and dgmheant diffcic i i L W found 
between sallgDant and normal ceU populations 
Deadiog whether any iodh-iduai edi ia nonaal or 
maUgnam u far more di&culu boue%«T and 
ixqoirct marri kinds of mcasurctDcna on an^ 
craHe rrll Ad appDcaikm of dccxsoti thcor\ to 
prmdde an ob}cctl\-c cv-ahiaiion of entma used 
to Krparaic nwmal from malignani ccQs has been 
p t e scplcd 

Current weak In our laboratory Is proceding on 
two "^in fronts. A computer lyBcm based oo the 
lar rf the image dijscCTor tube capable of aiialy ting 
ccDi directly ihrounh the imcrotcope has been 

budi and fa eurrruih being evaluated 

contlnuir« to evaluare non maffireabfe cell 


paranjetm that iDa% be of use In distinfoahing 
noTToal from mahgnant cells, 

RcrcaaMzi 

I RcaTan. J \V Hamonic, M- J tod tteno, 
\V B \naiytical study of ccUi in cen KaJ squ*- 
mouicrli cancer Lab. fn esc C ?4) 230, 
RoseofacTf S. V Ledmi. K- S. and (w/ine, T 
VuiociMDc idcstiBca kn and mesaumneot of 
celh by corDputrr Soenre JS3 j 1065-1(K7 
»'rb9 

Da DiAVOMi 

Smiciai. Co*<»DEaAn<3:t or Setota PAaAumja 
1. nsuccesrful aiicmpO halt been made over 
mam yTort u> dense a macbine capable of aoto- 
mancaUr soruag cemcaJ imears into two cate- 
gasses one to be r eje ct ed as M gaih f and the 
other to be examined by tbe homan eye 

IdraSy ooe should ccDstruct a madune whicb 
tt capable of studyrng tbe cells rapidly and picking 
out those which varyfnimthe Donnai,ie ftdiouid 
be capable of doing the same work at a trained 
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AUTOMAUD CVTOUJOV 

(ferfee reCa on Btidc»r d«*Jty to ««ble h to 


Mij-Jmi 1971 

hum«n ottr t' U ' Howrrcr the hi rnKn eye t» 
very cjmd r e *fld comp l e x pMteni icce^uilloo 
tyKem ■ad b win be mmy j e»ri bdbre contpjttr 
eye b tbJe ID compete with It on tbb b*d» 

la elew c/ thi* It wk njBsextcd by Mr F H. 
tahh, Vfcim la mMu entt* th»t if a fc au tre 
could be found wbldi b «iw*yi pe uea t in po«rf« 
■Dean, lx would be loSciefrt if thb bofle paran>- 

cter eiJ^ atway* be detected. Tbe otrrkwi fcatnre 
to tae would appear «o be tnekar dee 

intead of ttodylnf tbe wbole rmofe of mickvr 
dUnami i^iecial i in n Utaxi o M wai matte d tfac 
occtarcm cf tmnmaQy laifc Doclel, I tberigtn 
harirf tall cf tbe "Tti-tiT —ffUmetef efisribuckat. 

I tbe t nhial a er ta* b wai fotaad that, of 100 
•‘ pumJ e e Knean from caaei wtdi cxrasoma-tiV' 
dm axtd dyiptada, all bad at kax 13 mid wldt 
riaatottfiameter of 12 a, wfaik tbe nti^arity bad 
many lueh ctQi (op to fi60) 

bypotbedi that fteater than 12 p la 
their ■naHot diameter were aiwayi peea eat lo 
p o ml rc aucan and bf rcq ucn dy ptueiu lo Dega* 
me nran wm iadep ea detniy ttwrl by Rbn- 
zoed ahboofh ber nacia were baakaliy la agree 
aent ifae (ORcd *^hat do cooeiuifoa may be 
drawn uxttfl nueb Urger anigik b eaamlned 
A fartbg a a u wgeiM rf tfak hTTtthafa wai oaaefc 
mugg lerk) lo dtk ledei ccodueted at 

the laidDite of OlmJ Pathelctgy and Medeal 
R eatu i A te Sydney 356 pm l d i e a or an weia 
eranfftari and all c Bnial it al large soeki (I* 
im dei p la tbdr ■nalktt diaaieto) { 3l7 
(U*^) large oocid wot* found on tbe Em Eha; of 
tbe itide eba wn Kaun ed. I 96 (14*^) iarfc 
n jcfc d were tea readDy foood, but eocapSeie 
Kanidic of tbe Km wM tnmeecMary 1 5 oA 
cocapkie KOn of ibe Kvan bad to be made 1 
tbe Etme icTki 1000 rouuoe a^aiire uncari were 
nanioed «nd of tbeK 750 (79^) comalaed ■■> 
Urge Bueid, wink 2G0 (26%) bad large nueld 
It wa* noted ibai large propoetkn of tbme 
ne game snean rootaldnf lai^ m^kl were 
pQH toeaopataBl aod pott-natal ■aora Tbk 
■rla would appear u ■dwcaDcUce tbe hypotbedi 
Tbta, If device could be perfccied wbidt would 
Bark ertry bcM ecanabilTig mKkta of 12 p 

eflameteror more it bonllkdy ibaiapy podthe 
umr would be mla rd Thh tmehloe would ako 
<»iT draw aaeution lo 25 per cent rf oegath 

Udof the Mcten Cytoiogv Screetdiig Ap- 
pamuii cervkaJ celb can be ifread and ftamed 
oo 


meaaure "orL-ai dze. 

Rananfcn 

I B«fcta^ti»,)it.liLaDdDtainaod.R. A. Appara- 
tia tr pre par axlm and ■ ■ li iiik ig in 

ctmeal cytoingy ftn. MeA J 3 160-161 
l«7 

2. DUoaod. R. A. Cytology CTheria appOcabia to 

■aaanadc KBiaiag cf etrvkal ■!«» for oalig 

attarf The^ Cbikrd Unbmity 1067 
9 Dtojpond, R. A- Furtber atiufTii, of tbe dngki 
l^ramctcr aj^aoaeb to tbe J[y, ali cf ped 
dve Lc ri ca l amrar Amt. N.Z J Obatet 
Oynanu lOt 107 lOQ. 1970 

4. fUrnsKT D Tbe kadbJUTy cf amo c M i ilug pre 

^reesinf of co r ka l toiean oe tba boM cf 
nadcardi«.J Obatet. Oynaee. Brk Ccamo 75 
)045-I04« lOU. 

5. fiyaifXi, K 1 Diamond, fL A. and Vicy^ E W 

ADtcmMcd acrrenlng ix cemest ■neari. Laoeet 
II S50 I06B. 

Djd Sflcrnca akd Paaoa Xta. Thxttcvs 
S rnsAt- CcrasePATm or Seuxut PAJtuimM 
Cko^xzixlciuLl R J tml og of PapudebLam Bplpcri, 
mxan by any c y to k gi fl tato aibvmage cf a vwt 
ctore at faxbnncdoe aefcnrnjiatial, orfvdied aad 
Qomipted wiihin bk bms Tbe eomMwd baod, 
eye and tnb cf tbb trained loArlduaJ oMcaaiy 
opaax 0 IB teem cetnpW mahldirectioaal 
pwfwit/i manDcr tn rapidiy and ac 

curai^ bUTTpret the vimal paneraa preenned bi 
tbe ye dm en Tbe tilde andcr evaliiatko b 
matdied wbb p a l t e r u a Kored in hii m cip ory and 
almogt InauniaocDta et a re fatl ea cf rarlotn param- 
c*en tf gives ccH whb de wdpto n cf kncwii 
DCrmpJ and abnormal ccUi and their character 
bba talKi place. All thh oectm do tbe octkr of 
odlBKCOudi The KTeajer abo naipraj 'ea not ooiy 
nvfividoal czQ tharacKrWa but tl« relatkicaidp 
of ecDi to ooe another Xlanr iodhddoal ItenM are 
taken into accoimt at be read* the dtde* aial cbeae 
factor* are aQ well known T mttm- a fow theae 
Include ceQ tUe. roedeer kte and nudear/ 

ey NpiaKnc rado, Baining charanoiidci, cojcicoll, 

ebreapadn dmribaxloQ, cell f bm i-Hng_ dirty 
iwckgnraaf' and many tme He qukUy deter 
mine* ^ prea c o ce of artefact* which wy affect 
the btcrpretaXloQ, dbeaim and abered pbydolagk 
lUtc*. other than premaHgium arui mafigna t 
dkeaac arc abo readily detected CSIjJcal IrJonua- 


cr cd ai jota tape and artrngMi arc aow hftig 
made to i mu rpor aje prti utLul ty cktke W 
detect Urge oueki and mark tbe tape at 
poim Howrtcr the main prohlepi wWx ifab 
dntee h the u)»ti l ou cf arku anefacu -»-*» •* 
rcfkd or cAertappiog cyteptamj wd pkee* of 
dm aod grit I ^ouU abo be mentlooed that thb 


tkai, of ccairte, k akn taken into accotmt in id* 
readier cf the ilkk. 

With lidt brief baekgromid. It b ea*y to ^rpre 
ciaae the ddEeuftla to be eneo um ard in attemp- 

dug tp dedgn an Inmnnent capable of adecpiairiy 

•erteoing eg prcamnlog eytokatkal tnatcrlal 
Tbe approach to ikiekjpmeux of iuJCremeno to 
analy** crib can be mwie at tw kreb <joe to 
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Cmciusim 


\Nc ba c prcvntcd our itudie* mine; t compuiCT 
automatnl \-Uual Input to dmio^^ouh 

betviTfii normal and malifnam celli on Papani 
colaou nnean. Accurate and repeatable roeamre 
menu of the morpholopk: parameter* of indi idual 
celb can be made ajKi ii^r^caat diffeimcc* found 
betn-cen maUgnant and nonnal cell pc^julaikwa 
Dcddat^ vrbciher an> Indlndual cell Is normal or 
niaEcnant b far more difficult hemmer and 
rcquira nun> Uneb of meamreroeou on ao> 
ccD An application cf deefaiofi thecr\ to 
provide an otjccu -e c%-afuation of cnierta med 
to leparatc normal from mafignant ccG* bat been 


Current y^ork In our laboratory b procedlng on 
□ nuln fronu. A compulo- tymm bued on •!« 

■ of the uMgt dlwctor tubn apnblo of "nnhw 

b dirrctl) ihronth the m«o<ope ho. be« 
U, and i. camslh ben>C cfnluited. f\e « ^ 
nurnn.^ to e^•.lu«te new tneBurettble ceO 


pararoeter* that ma\ be of me In dbtmgubhb? 
normal from maligiunt celli. 

Ranaxxczj 

I Reagan, J \N H raonic, 5*L J and \\cut* 
\N B \nahrtical itody ef ceQ* in cervical iqua- 
inou* efl cancer Lab. I Tit. 5i "HI 230 
Rcacnberg S Ledcen, K. S and KJtor T 
Vuuanadc tdenriflea rfo n and tncwwetnciit of 
ceO* by cnoputer Science 163 1063-1C*>7 

I Vn 

Da Dumo^ 

Sean l Co'mncaATio't or SotoLi pAaAMrrr** 
LraucccMful attempts ha\-c been made mcr 
man) rear* to de\nc a machmc capable of atuo- 
matkalK mrtmj; cervical nnean into two cate- 
gone* one to be rejected a* negatJre, and the 
other to be cocamined by the htnnan eyT 

Ideotl) one vhould coamuct a machine which 
tf capable of midv mg the crib rapkff> and picUng 

out da»e which vary from the normal, le tibouH 

be capable doing the *amc vwi a* a trained 



mi autouato 

madilDC frT*inibJC< flno hcai t tune there 
it»tp be i ^mu a dAiiikci of e»ch p*r*i»«er 
laevcnd b cerkr to obuhi > cocatKem imd 
oti^baorr rewJc 

Im«gepTOceMiicifdii*f»b*vcfc^fn(fl»p;<«gi 
iiy to date nqvc r om p f r x tad expetufve 
eii^n^KOCDt ^ Crett wtih cotnptaen of aactmecond 
<Ua aequydne capabCtry thju ate cmplcd to 
I giumueu a •hit' to qidckif and «c 
Ltaiiri y ua 'i u i e a cell tmafe. tbc cDasy data 
|nnn rrii wirj tn nabirt dtaractedadoofexen 
da(le Cell Kill take a cmddcrabfe amoont td 
im ^V'bea we add to thii the fact that otaay 
iboutaodt of cefb unr* be aoalj'zed oi tbc omaJ 
•creeria^ w< cao bepn to uodemod tbc cnaf 
nrtude ct pctiUaB 

OiK of the eoiefi f o p enta that cco be 
ua-uu ru J by maebtoe It the traonaWoo or 
ahaccpocB of fafbi lo tbe rUble or uttrarialei 
rufr hj coocroned Kweilng, otatrtx of Ught 
tr anaf a u p vaiuet, for mtaqUe cm be obtained 
Etocd which ceQ thaai; ieri» tl q can be detemned 
tuefa at er9 mn and godeae^t^aopfnerBr /xdcc 
Tbe TICAS profea of ^yled, w a/ wlodt 
ocHiaTt eraaRMC vabea ^tJorrMet tight and 
petfcrrm axae tephtaeaud cnabra od tbs data 
n good of the eoneac to vtueb ooftc 

pvaatRer tfpra^ u be orrted H^aever a 
ttfo ifn at dfi wh fci . eo the Ggbt u i rmrua d o o 
■ttdtet u the requiraocst Cor exrrfuSf prr 
dw ceih to be aaalyted m order to 
^Uie meCtm mch at ov<rUpptti| and odiular 
debnt 

The CLS.VR rmeto of Dtwtoo, w ol tihOe 
m faR^ operabDoal, bat a txitqae taediod of 
dt^nadoo of crlk cat oaTvic^ Hnp m which 
toiXT) rd tbe ovrrtcpptog anrfacti chmuiatcd 
wbm ibe edb are placed on tbe Knpa m an 
rwewnaOy maceftnUr layer 
hicht djpeniotL, abwap O OB or (raamlavao 
may aW be pcf fcaii^ d on ceiii ftcrwmf put 

dcncc Ouoal fo c fn n of tbe light 
oamwr rhanneb to p e niu t p—Cff td «fl» 
SJe aad prebJeioi tnjit cntM be 

ostTcntae T a\old erron, u would be 

v^ol to be ahfe i lecovrr tbe crib that hat 
8<Wi ibrcwg h the analyaer fcr remni or ftr oaal 
‘•pecuoa after Kamcig SpceuDcm nwr he 
riketed \3t waiib reetmie or by rwab terape 
Wbod foDownog which tbc coUeettd cefti arc 
*^T^odcd m p r i aei ra ii r c aolouaD A ermatp^ 
tf rim approach bat been deterfhed by 
it tJ 

^ o<wH (ncibod of dncTtninuw the amooni of 
■tadfte aod » ceih (on aserage) haa farm de- 
tenbed by Rwi I mjuhg dm amfumg 
•'Idhjcci of an ccntfloc <h which in pnper «»- 
'^“'doo Uadt qwaotnathrty w tbe mkMc 
■ rwb, and fcbrqijctit meattimncin of readual 
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dye irmalring In aiiutioti or ujeatuiaBeot cf total 
endued fliaar cacen cg Thb approach PP^*^ 
rriadvriy dmple to aoretnatt. \\ cU-dUrerenujaed 
tutsan may not ba«T a pgiddcautly Incrcaaed or 
abertd ajnount of nueWe arid and the manber <rf 
ceGt trfdlj aboonnal acnoicaa of cucfetc add anm 
t«* rdatjvriy high cotnpared lo the aonnal crib 
to detect tCfferrace* Advatrtagei to dm approach 
are the manive oumben d ccQ* whkh are ob¬ 
jected to analydi t one Utoc, tbe fact (hat (be 
crib may be re ha rretted lor rbual rcoib^ ad 
(be nrlanir ea*e of peribrisuif tbe toK run 
f (91^ Peefchata and Laduidcy* ihoued tb t 
cavtsaJ ceflt from the ragmaJ pool bare anall 
mlntse (kiffte thrir Urge nro-dlmeofirml 
appearance co (be riidei f'lrtber they demcav 
nraicd ihai In can of carancmaofibccerrix aod 
ecMfomerrmoi, (ceend pcpulatlon of crib irai 
premi and that tbcae celb had five or sxteid 
mcrcaae la aiumi cell sliBae compared to 
laamri crib—dopite tbe fact that ibey UuaUy 
oft*® appeared to hr miaBer They i»ed Coulicr 
counUT (O d tunaane the reUdeg lanhen of crib 
«dih varying cri) roftsoea and m each caic daxed 
pccuHar curve type Huh iwoceahlc lecond 
pnpnlitkai peak 

A the Icasnur of LaboraaryMedcine, Pnber 
H ^ are proe«t>y wrocUqf no nicdihcaOoB of 
dua lechefc which co u f Jet the cood u chon ceO 
apparaaa with pulv-heght aari>«er add ctfo 
pwtrr'too-Cne far the ncrage and uaiysb of (he 
data They have K W tacti cner (our tbeauafid 
rpecumi obcaind tq agioaJ Imgaciaa and have 
cocopared eoenTrttkmai PapanjccitacM mma 
caLco t the mne mne with nean and ceil 
vnhnDe proDie ciim madr ft om tbc irrigauon 
gwaaw Tour datmet type* t/aa-vyr were an ed 
Carrriaooa with tnaw dlagta» mcbcated that 
afamt all of (be dyaplaaaa. carrinomai o-ntti, 
acd unaai carrinomai w u e airoriaccd with 
tw ri the curve pattern# There wa# a high rat 
of “UJic-p«rtn eorvci wtoch appro- oata Jed 
<5 pet ct®i Ift aridjlioei, ibert were about 10 per 
cenr <jf tpratam wharh enuid not be run ai tbe 
•camated imtnaorm became ri cry few cellular 
eoriiCDt 

Several ravougaton Odell and 

Peetbam* have been udog metaUikc acriricy d 
nfadaied criJa and of vaginal pool Diaierial In an 
anenip* to dhunguab normal froen abnorma! 
eaj» A fotatr e me u ti of varvuM ma i jH W 
^t^ucwccfeUje:, ^-manncaldaic and 6-pbo^rf>o- 
ghjcnoaoe deftydiTigeiiaie has been demeeiatra ted 
to dux differemcm » aboormal The uj- 

corpcaaiwofamtaoackfi tagged with ladW tire 

wxiidc* has aim been ihown to be tCirmw In 
nermri end abncrinal crib Ammo arid dtompo- 
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choo^ or mulUple paramctcn of wffideni Olmot»J> tn> »>nan urinp cctb In ibr Bnn; 
*cnftd«t> in order to detect change* »bnomial tuie hai a wria Hmiutkm In rcjanl to coOccoon. 
wouph to Oas the attennon of dte cjioteitut who perservaDon aod proccadiij CcIIi aflected lad 
Uiro Miua% read* the jpedrnen or two. lo pfomrd io a fliifd larditrai cJa be fuodW in « 
dc%Tl^ an Immjtnent capable of Interprttini; and %imct) c£ way* and cornmuenaUr fafaed ifidn 
actuallj dbgncKiim the ceUuUr chance* lu^ on can muaHy be mad,, from the ipeomm att 
niodf> defined enteria mch a* tbw uriUied bj ewrnent acraneot with the Papantcohoa 
Uie o-tolottm . method ‘ * Collccdon nnhodj mufi tnuDf be 

Prewnunp Immimcni* appear to be nmpler ripdJ)- «Kitn>ned for brtt resuhj with tor 
to coratnKl. Man> celluUr characicrtuk* can be ment technic b order to reduce or ekmnaie the 
meajurtd a NTtriciy of irwirurnenu. The prr- effect of artefact that ndgbt otherwbe be faitro- 
*CTeeninR of raaierlal fcnpitei that an (onrumeot diKcd 

HtU detea cell chanpe* and binq these to the hfan> ImrJtiqaioii hast »w^t to derefcp 

attention of llie jcrcmer who would then proceed automated method* for detecting ceDuiir ab 

to tUaqiKwc the case. Ideal!) the inwrument would normablic*. Some parametm that ha\e bem 
ml*» no podilv'e cm e\-en though we would et-aluated with the tjpe of ^jcdmcn reqiiird are 
accept the dtuadoo whereby the Initrumem Imed below 

pretenu mart) Csbc podu -c cav* for final \-ifiiaI I Suilc crib fi«d on »Bdc—unage proemn? 
interpretation- Of coutv;, wt niun be able to by e>-e and machine 

adjmi die »etidll\nt) of the inttnnaent to accom a Cell nze 

pUih thu On the bad* of Kune pan ttucCe*. It U b Nuclear me 

eiumated that och E5 per cent of knowm or c. Siaiidng charaacnitics, density color 

pmeen cancer* are atsoclated with a “poochr" d. Quandtaikm of RNA and DNA RN.A/ 

cj-tolotpic linear on a random rinple tpetitarn D\A rano 

batU.* * ° lostrutuem analytb ihould be made e Fluofta ccn cc (anupen/aatibod)) 

to match thn at least On the other hand, the f Transmbekn and abserpuos of Gght 

reason for an) pirsereeninp technic fa beiicalt) and lA Epht 

the eiiminatton oi the bulk of Ureaocne work per g Shape of nucleus 

focTued b> the cjnolojj) techmeiam in order to b NueJeoh 

reduce pgnlficanily ihoae 993 netrau''e case* he L Nuclear''c)nopl4sm« ratio (based oo 

see* in firidinp tl« approdmaiei) tmen povitA-e area) 

cates in a dioirand. (Sir own fceiiog fa tint the j Nuclear chromatin ccnteni 

instrument approach ibouJd reduce b) well ewer L Nuclear chmmaria patiera 

a half the number of cate* to be manually tereened I Eccentridn ratio* cf nucleus 

One obviout dcfldenc) of an) pre nj eenmg m Degree of cdlolar rariaUhty pleo- 

instrument i the lou of tome clinically useful morphina 

infomiatkm other than detection of edlulir ab* n Paaem r eco g nition 

normalitle* These include the esilnuuon of 2. Flowing crib or cellf in ttnpension 
honnonal effea and alterations of the mkro- a. Cdl •olumc profiln 


biotogical mil eu. For the moR part. de*-elopnicnt 
of imtrunienu ha* proceeded along the hnc of 
dcieauJg- only normaJ and abnormal or maUsoani 
cells. 

The anal)-ik:al method to be employed and the 
parameter to be measured base an importam 
bcani^ oo the type of specimen that mim be 
collected In gei^ there are three type* of 
speoroeni that can be utffiaed 

1 Sialic cell* affixed to a lUdc or suppon 
roed um—these edfa ma) be prwened or 


b ■toe ,1 

Z Ceils In a liquid fuspenswn—these cell* may 
abo be preserved or hve. 

3 Uvlnc meabolMlly «livc rflj fa Uqmd 
or BTfanh n«ifa,»- 
Thr Ih W mnixxl <X« »“ tPI*" “ 
tor ram farroifag M iM. ttor •;>? 

STmfarmUog fa w Ifat • fa«fah rolr.>w 


b Membrane impedaoec 
c Diffcrtniial ledlmcntation 

d. Light and ab*OTpik)o and/or tranwnfaficn 

e Specifle gra -it) 
f aVA, RNA, DNA TINA rat» 
g Fluoreacwcr 
h. D\e absorption 
3 LI ing cells 

a Mctabofic activity 

Since th grcatctt bod> of knowledge coocem- 
Ing cancer dctecoon by C)iological mean* fa based 
on isual enteria. It fa not smprWng that mao) 
CDcchanlzed apiproacbc* to concern icreenlng aho 
use the -falble propenic* of ceffa as t bar 
The primary problem in automating the aerreninp 
process itdng a ilngle or tT> f" mcaiuremcnti fa 
the definition rf the appir^iriaie acceptable 
enteria Thfa fa wdl described by Tofles t< a/ 
ATifle the cy-topathologfat can moitaDy process 
many infonnadonal icm* Hrmihaocomi) the 
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Ti**''^*rr' onuDiiio liou u time uti tberc 
wt b( il it tt o ui defiobkn of a^h pAmnrter 
cDcmnd m order to obtiJ cmriAecrt cod 
niMacuy lefoli 

Ima^ ^l ^ l ■■ ^ rlg icebnia Lot breo dhcppoiiit 
kf to <t*a Bod require mnijiL-i cod cipctaK 
cqh^nco< E at t^lth coctpertoi of microiecoiid 
dsti tL q uu i Li o u opetebty dm «re co op ted (O 
t tiaau g bsrunnia cble to qulddy cod ac 
ainirly trc re i r ceQ fancfe, the many dept 
potna orce^cry to erahictc chcractolitka of even 
dogle ccO fiin oLe t corrddrrable nooaot ^ 
dme iWn we add to ihii the fact that maaT 
tSoir>>Tidt cf edk cKin be malyKed In the iau*i 
ttrtenkj, we can begin to nadmund tbe mag 
neude ef ihk probJem 

One cf the a^ten pnpema dial c»n be 
tw ured by |i the imnotWoD or 

tbwpdcD cf B|bt hi tbe vidbte or uJcrwvialei 
taafe By cootroOed wnnmg. oaira of Bghi 
nnatawioD vahiei, (or eaifap te, can be obuuied 
fnan which cdl characteiitdc* can be deimniocd 
Mch U ce9 tat kad mtclekr/cytnplipmc nuw* 
The TICAS project of Wted, ^ *J which 
eK,iltaiiou nhio cf uftnvtoiet hgfai cod 
p^rLun tone Mphlukated cnlyaa aa liaf data 
B food aoaple cf the extern ID wtuch ■ngte 
pani^ aj approa di an be earned Howr-er • 
wisfkcs diYtiWi CO tbe Itgfac ounsadoa 
B the r tq i iJ BBeBt fcr ewefuQy pre- 
■huju ibe crib » be inalfied tn ader to 
otAiAte artcftai iq^ at aota^ag and ceQuUr 


The C£S\R ayxem cf Dawma, rf a/ *♦ whDe 
not fulb cyeranonal, hai tmiqm method of 
cf cell* OB COOT Log tcrtp hi whadi 
cf die wertapplog anefaca are eiunuiacrd 
hen the ceOt are placed oo the «tnp» m as 
I'Brmialb rnwHinUi - layer 

thtperkoa, abaaepdoa or tnntiif mui 
be perfbiutfd on edb flowing pan 
derwe Cnioa] fcic uMin of (be hffa 
Beam, narrow chamidt to pei tia t ptaage of celh 
B^le Sk and prohlemt with clotcfinR oitat be 
^^cjccenc T avead tampling erinn, n wouki be 
to be able to recover d« celb that hare 
flowed thna^h the analvirr far n-rwrn cw far itwt»l 
alter aaunnf SpccuDcnt may be 
*’*rrtrd by wadi i relma. or by twab Krape 
Wkmh^ whJch ebe coUrcted ceD* are 
’“'peoded m prcB3-vair.r icfatkai An exampfc 
^ « •(^■eoch hai been doenbed by Roerdi 

^ Kethcd of detamlnhn ih^ amoemt a 
^ b celb (« verage) bw been dc 
•^n^bj Rotii I teqalratieeoueaingofceBg 
cf an acrfcflne dr. wbeh I proper coo- 
huab tpMUtttheli *0 the midefa 
*“ ™ Bi*4ut4ji mea aumi ei n cf reddua 


dye reesai^ng h\ nhedon or meaearetncot of total 
onlued fluoreerence Thb approach appcari 
idailrely umpU to atomatc WcU-differendated 
tuotOT* may not bare a agnlflcaDtly locreated or 
altered amount of miclrtr acid and the numhrr cf 
cclk with abDOrmal amounci of udek add tmat 
be rdaiively high cotspared to the Dcamal celh 
to detect t fiff errocei. Adrantage* to iha approach 
are tbe idmmvc umben cf celli which are ajb- 
jeetrd to anaiyss at cme lime tbe fact that the 
ceO* may be reharrmed lor vhoal reaefiog and 
ibe rdadve raae of pa^iormiaf the teat run 

I 1964 Frdtham and LadhtAy* ibowcd that 
Mmal celb from tbe ragloal pool hare a araall 
volume deaptt ibdr large two-dimcmlonal 
appearance on the dldca Further they Jciooei 
nratrd that in f wi ofeardneana of the ixr r u ' and 
endcDaorhim, frcood populatfcat of celh wat 
jw rwf n TirH that tboe cdh had five- or trcfold 
tuc t Lajc la avoag cell vohime compared to 
mtom] ceila—dopiie tbe bet that they vlauaDy 
ofict) a p p ear ed to be unaller They uwd Coalter 
coumer to tkwiuau c the leladre mnaben of celh 
wnh raryng eeH rohimo and to each ctK (bowed 

peeahar ctirre type w ib nraiceahlr lecDnd 
populaucn peak 

Ai tbe iBBiune cf Labontcry kletficue, Pnbor 
tt 4i are prantly *n3rtlB8 m mcaflfkailon cf 
tbh u^SK whKb cougile* the enduedoe red 
appamaa w ih puha Soght anaiyarr aad cdco- 
punr cb>-4Jm fer ibe (Urage tsd analyk* ef the 
data They hrv i pwied over four thocaand 
•pea meoa obtained Ik acinal Irrlgatkai and hat 
oo mpM - f d t 'oorepaoca] Papaiucotaou aneart 
taken t ihe aame ume with aneari and ceQ 
roliane prc£lc curva made fro m the irrlgadan 
g^edmea Fcair tflatoct typ« cf curvea were noted 
Corrclapoe with thaoe dlagnon Indicated that 
■Inwiw an of the dygiladaa, cardoomai In^ru, 
and hnahre cararranat were aModaied with 
two of tbe curve paiienil There waa high rate 
d Cal^-poatne^ curvet which ip ^ j n TiFrtjtfri 
45 per cent I additioo, there were bout 10 per 
trot of tptaaem which couU not be nai on the 
autODiaied matnimcni became cf very low cdlular 
am test 

Several mtndgttori inrhirflng Oddi and 
Peefcham” have been asng rTWT»hr4»i- acmity of 
exlafiated cdh and of aglnaj pool amerial (a an 
attriDpt to dutogtihh DOrmal frsai «h.wTTiil 
camt Meaajtemeaa of variout c m y Eu et mdiullrig 
^hicuronldam ^-rnirmralftaae aod 6-pbc^>bo- 
fhmtmal deby drogenatc ha\ been denawtrated 
•o tbow tSffemcc* In aboormal ■-»*-« The lo- 

corporaahm cf amint. adeb tagged with r*lfcmrti\ 

suefide* ha* aim been ibcam to be cEffemu fa 
otainal and ateermai celh Amino add faetxpo- 
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choov nnqlc or mulllple p^rimetm of mffldnjt Ob\^ous^> any r\Ttnii usua* ctfli fai ihe firia; 

•ennllvit) in onicr lo dcttcl charajr* abnonnal itate has « fvict Imuuiion in rcfan) mniQat^ 

TOOufih to flag the attanuon of the c>lc^ogUt vrho preacrvailon and pnxt m ng Cdb coUected »od 

then N^JuallN rradj the ipedmtn or two to pnramtd In a fluid roedhim can be handled ta » 

dcNTlop an Instrument capable of Intetpreilng and vanetj of »*>•» aod commtianally iiahrd Ait* 
actualh dlagnodng the cellular change* ba*^ on can imtalb be Tn--vti- frocn the > ^) c al Dea vah 
rigidl) deCned criteria tuch at those utilized by cxcdlcnt aifrcemeot with the PaparocoiiOQ 
the c>nokKrfst method * * Cofleetkm methodi mo« tnuany be 

Prescreening liutrumenu appear to be umpler rigidly conlrolicd for beti results with anv nwm- 
lo conslnict hlany cellular characteri ilo can be meol tcchuc In order to reduce or rianmatf dr 
measured lij a \*anrty of InstritmcDU. The pir- cfTcct of anHact that might CFthctwbc h: mm- 
Kirming of nutcnal Implies that an insimmmt duced 

\ Ul detect cell change* and bring these lo the Klam btretUgaion have sought to 6c\tkip 
attention of the icreener who would then proceed automated method* for detccdog crUularzb- 
to dlaipjose the case. Idenll) the iRStrument would normallue*. Some paratoetet* that Ea\c btr* 
nuss r>o positive case* cs'en though we would es-aluatcd with the t>pe of specimen required cr 
accept the dtuadon whereby the Imirurimt Uiud below 

prevmu many foUe posJd\T cases for firtal \-i*ual 1 Sutlc celU fixed on ilrle—image ptttcesKH 
interpretation Of course w-e must be able to b> e> e and maefune 

ecjjuii the sen^dvit) of the Irmrumcni lo accom a. C<-11 lize 

plbli thb. On the hast* of •ome pan nudlc* It U b Nuclear me 

cidmaied that onl> &5 per cent of known or c Staining charactensuct, deodev color 

prtATn carKen are associated with a poslmt" d. Quanotatioo of RNA and DNA 

c>-toloelc smear on a random dnglc »pedo»rn D\A ratio 

bad * • Inwnmient anah-wi should be made e Fluorescence (andgeo/antibody) 

to jTMUch ihii at least On the other hand, the t Tratmninicin aod absotpiioo of %bt 

reason for any ptwreetting technic U basIcaU> nod UV Ugbi 

the ellttiiiiailoe the bulk of tiresome woA per g Shape of nocfcii* 

fanned by dw c^-tolocr) techniciam in order to h. NuckoU 

reduce ngruficantly tho<e 993 negative case* be L Nuclear cytopbaok rata) (based on 

see* in finding the approrimatcly seven poJiKe area) 

case* in a thcnnanil Our own ferilng fa that the j Nuclear chromatin content 

Instrutneni approach should reduce by wrlJ over k NuckAr chromatin pattern 

tlialfilienutnbercfc»w»tobctranuJifly»ciTened L Eeceomdtf ratio* of nocko* 

Of>c obvious defictenev of any preseteen ng m T>egree of cdlular vaiiatsUty pleo- 

liwruroeot fa the k»» of sutDc clitucalb useful loorphfain 

information other than deteciicm of cellular ab- o. Pauern recognition 

normalities Tbcw Include the eitlmatlon of 2. Flowing ceflj or ceU* in *u*petmon 
hormonal cflect and alteradom of the odcto- a Cell v olume profile* 


biological miliciL For the roost pan, dcs-eloproent 
of Imtruroenu ha* proceeded along the I ne of 
detecting only normal and abnormal or malignant 
celU. 

The analytical method to be employed and the 
parameter to be rorwured ha e an unpoctant 
on the type of ^leoroen dm must be 
collected. In rct^ there are three type* of 
ipcclroeni that can be utffirerf 

1 Static celU affbmd to a slide or support 
medlunr—these cells naa> be pre*3-ved or 


2 Critfln a Squid luipemlan—these ceJb may 
alio be pre»oved or Irve. 

3 Utinr metabaheaUy aedre crib fa liquid 

or on solM growfa roedla,ar ihor 

The Ihirf mrthod 

fa- tM« CTarfm at iM. Ill* 
t^napaatloo and pnat^ 

in any a natuti andaaaw 


b Membrane impedance 
c rMJTereotlal sedimentation 
d. Light and absorptioei and -'or transtnbdno 
Specific grav ty 

f DNA, RNA, DNA TINA ratio 
g FIuore*ceocc 
h l>ye ab*orpucn 
3 Liviog celfa 

a. MetaboJic acdvii) 

Since the greitec body of knowledge concero- 
cancer detection by cytological roearo b based 
on visual criteria It fa not surprising that many 
mechanized approachci to coocern rtrening aK» 
use the visible properties of ceils at th eir baA 
The primary problem In automating the •arening 
process using a single or vny few mcasureinenu b 
the definition of the appropriate aecepublc 
criteria. TWs fa well described by ToUe* r t tl 
^>'lil>e the cyiopaihoiogist can mental/y process 
many Infonnatkmal Item* simultaneously the 
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uiduDC rxuniiK* ooe Icrei at dtue tad there 
lautt be r%ciiM cle€£iltkai ot each parameter 
ni-jMin -rf {d OTiler to dhtais a coratacBC and 
tatUacUr^ maU 

Ln^p f w Tiri-»]ng trchcki have bees dmppcJnt 
tB( to dale BDd require cotup lea and opeudre 

eqhymnu Eren th entuptrten <rf mlcroafcaod 

data airquiadcD capabdry that are coi^iied to 
aaanln inRnsDem aUo M qnlcUy a nd ac- 
CBrxtely tmoie cell Image, the many data 
peum DeceMary ID eraloBte characterbtki of even 
dofle ceQ nil tav> 4 con^nlde amount of 
due \t'heii u add to thh the laa that many 
rt i( < i,aaD d i of ccQi rmt be analyzed In the unal 
luceiMOf «« cm begin to nodemand tbe mag 
amide of thU probfem 

One cf tbe cadeX pmpatia that can be 
meaured tnacMne ii the tnmsmbBoa or 
abaxpaaD tf Aghc m the vlilblc or ulcraviofei 
By cwroflcd marmir^ matrix of light 
uamf •uo vainn, lor /T«mpie can be obtamed 
bom hicb eel! ehar^iertrtia can be dciermuied 
aah at erfl »« and rarkar^arytoplannc radoa 
Tbe nCAS pr^ea of Wrd, rt a/** wbidi 
■»*wra exunctSoo rakn of ohr«\W« (igtu and 
fw*»w wae a ' n T hmittt a d tnalyxei on Uu> diau 
■ l«d rattle cf the at est to «hkh dnfle 
P***Ter tf^urmeh eta be amed Hffaeva a 
■|B f » t re drawbai ibe Qgfat Oamonadon 
■aiei n tbe nrqiflre a ieni fix carefuOy pee 
ti>e cefli to be aMlyted in order t 
ob^tt andtea etadi m tmrlippini and eeflniar 

The CIAAH t^Metn of Da^aan, rt al wbfle 
not£^ epeTataau^ bai italqge method of 
of crib OD moTiog itrlp in 'nhich 
of the omiappog artefiaetj are eiunmated 
»ba the ceO* placed 00 the Xrlpj to an 
e^eatoaDy catKrihilar l»)er 
h*rin tUgxinod, beorpooo or irannladoo 
tt»7 aho be pciCbiiued an celb 8c"*nn)t pa« 

device Crudal fcaiX BO B of the light 
^^am, narrow dnanneb to permit pMoge of edb 
® “^le file and peobUTm with ck igglog moat he 
oieraeo* T rr^ mmpbog eircea, U would be 
t^uJ to be aUc to rfcoter tbe crib iha bare 
flmrd through the analyierfiarreruiX or &rv»ial 

*her nairtinf Spcdaxm may he 
by wadi m buk tn by aurab Wrape 
faOtni*, wUch the coOcctcd are 

■«gu:rJed tn a peeaervatire nohaion An 
« ^ rpproach hat been deaenbed by Koenig 


^ naaljod of dcieiiululrg; ibe amotst of 
“> "Ih (on a^enge) baa been de 
by^Rodi 1 reqnirrithecoouungofceni. 
acrtdlne .ire wUch tn proper cou- 
3»WTJitatheJy » tbe DotJefc 
“ •*h««jnew imsmaicm of rewdiol 


dye remaining In aolutloo or oieaaurcnjem of tceal 
emitted floorexcettc ThU appro** appeart 
rdtiAcfy to auTocnate VVeU-dHrereatiated 

tuaaxi may oot have dgolficamly Incieaxd or 

altered amoont of mjcfcK acid and th mnnberof 

cetb Hlth aboormai amounti of micletc add nnnt 
be relatTvely hJgb cumpaicd to tbe normal ceD* 
to detca dlffcfctjcea Adrantagei I tHi pgimarfi 
are the im^ rc otunben of ceUr whldi are mb- 
Jerod tD anajyti* t one time ibc lact tb t the 
rwii. m» y be rebarvoted for rlraal reading and 
the rrlarive caie of perfomdog tbe text run 

In 1964 Pttibamaad Ladirnky* *crwed that 
normal crib [rtim ibc vagtnal poof have a xnall 
vuhnxc dopltc tbdr largo tHCKlbneDalonal 
appearaixn on tbe iQdei Purtber they daDDo- 
•timted that m caar* cf cardoocna of the cervix and 
et^o m e t rimn. a aeccnl populaiko of celU wai 
pToeru aial that these cclli had five- or u^M 
Imesae I armg eefl volume compared to 
noniMJ crDa—deaplte the Ctet that they vtaiaDy 
eften appeared to bo imaller Pbey uaed Coulcrr 
cooneer to drtennlAc the rtiailve Rumbm of cclb 
wkb varyteg crlJ volumes and m each case iftowed 

petubar aa-ve type xitb a iwdcnble second 
pi^limn peak 

At the iBaoiute of Labcntcry Metbdne, Pnbor 
tt^ are presently worbog on iiMsiifkarinn of 
this teeb «c hicb ccaiples tbe coodoctiOB cdl 
apparans *aib pubediegh aDalyza and cotn- 
putcr oe-tux far xmg and tnalyss of tbe 
das They have erteoed over fbur thousand 
rpecuocm oUajoed by vagbial trriga d oa and Imi 
coerg^red conventional Papa miaou aneart 
taken at ibr mme tbao nitb czaar* ar>d cell 
volunx profile curves made from the ui l gaiJu ii 
me di ocp Fom dmlnct types of anres were noted 
Ccerelanoe wrth tneue diagmsU indlcatrd that 
almost aO of the dyspladas, asrclcioiiias In atu, 
and mvaaive camnomas were atxiated with 
two of the curve paneros Tfcpere was high rate 
ef **{abe-pomnc enrva whkb a p pr cn lmated 
43 per cml I add don, there were bout 10 per 
eea< cf i p ec ixa ciaa which entdd not be run on tbe 

lomat^ Instrument becacse of voy low celliJar 
consent 

Sevffal hrrexlgstnrs Inclodjog Odefl and 
Peckbam* have been adng metabolic wnMtv of 
eslrJTsr ed celli and of vaginal pool matortal in an 
amnipe to dktlngulgi noniial jrnm ■l>fWTT,«l 
eaxs Xl tamnLiu emi of various c nr y i acs tndudiqg 
p-gincuronklax s-manooddase arwl fi-plio^ilM- 
thxasasc debydfugenase have been demomtrated 
to •how tflfferrwei In abnestnaj caxs. Tlw lo- 
eorpwaiion of amtno adds tagged with ratOahaKg 
•rocbdei has al« been show tn be diffmtrt la 
normal and abocrmal celi. Anrino acid Irxorpo- 
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f^a^^) 1- 

^cuOy^oLlI*lW>'20♦ IS^e. 




vnde lotcrprtutlo^ fntrwlitt^ t«4- 


uMzui^ dlfBciilua »j»aaioi iotCTpin«uu^ - twnrwiitm w*- 

*ppro*ch <3 po»ibly ihc c*«:*dlrBi <rf optimum nm»nt «U in to bot too 

vdih mon rf them *nd ^ toouo to *ubmii the mnEgn»nt^tn m ^ 
two Of more ringk detccUng nttIigo»nl f idoiuficaikm. die owt 
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therrfore be dcfincti 
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clunmi ceil ompio 
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Oflll fWg pfifi rr w trrnrm of DNA afilax tbc 
Ul:de l$ht alaorptkai cflr u cpi nuckv/ 

qcDfiiiKac r*tk> ncfa d >*{ 1 ^ Kamcnofcy't sp* 
ptmui* h«vc EDudi frcder Il g dntkie* on 
tiie OK at finer nT)de*r dherfirrinitnn thu ccUt 
find «nd ulaed ud iprend out on riidef or tr»»' 
ptrtsi ope cr fihn Krtp 

Sm^ mrat Pm^tUK] 

Afxffl. trtmce hd to be Urgic Wtw em ihc 
'^ide range at paramctBi kraOaUe at tt%fa opctral 
rra J odon ei y5Q0 to XlOOO) ''hh the 
te cn yn yfa^ nnecononJc ik>«rlof dcwO of kxo 
cwparrd che nn biked appuj a A ta<°| 
<he lew paiaugtn * kVrfirtfiahte at touch lower 
Pmn i r» . art on (at X^OO tc x25CI) aod at coo- 
•ittenbiy tnct eaied ipeed Tha Utter problem 
^rtwUa the ttain tbetao fcc thk arade 


t>fm AmmKiin 


FtsaDf and perbagN cbe caow Intponaai dea 
■ciaof iJ] ibouki the mtentioa be at pr ueloce com- 
pleie tiimtrvitlrjB to dUftioK eoaiifitaxary fieco • 
ctQ ttBiiile or rfould h arrety be u enark tbc 
Pafige ea ceflfar fiaaJ relerc u c e by eye TfauUtur 
preeediac tbee Brm n asooeilon cd praercei^ 
nd roami b part ibe enueao) thoK wfao 
bdrvc eiBC9 b a aerkio tkagTMi m be men cad 
■Bade by eye Tbu, thee dauada that tlM cdl 
praeBtadoa which tnchiiVe the nani teduoque be 
"tojoijabic by the cyaoiefw 
IT ifia be the prenhe dm marking tbc ccQ hm 
‘*P* taia fcwore for pocall aad nJ erc occ, ntber 
oe the iSde by jnd it AjuM.>. ly aem . or od film 
BJ^^ther ^ ptmeh hola (ai m ibe Victer' 
» ty eiectnseaaaaetk tape trackf (a* 
"•'“•atd by Trtroroo btd ; Laetty at ranan 
ef pamel anuAtutfoo, dwukl du* oofy *erv to 
^'^aViy wp»mte out maSgoaot cent far marc dit- 
ataamnce teaiw by mwhmi* <r c> |vo*wlIi^ 
•ert of eeO »eparafor 

before dacoMtng the prij e u B uanoo 
ord or two ahooc the h«or> of dm probfoiD 
'would be inrnucdTc 

of die rarfKK nrk earned out In dih 6ekl 
*> W Heflari, GtatMBan, PapamcoUou aiwt 
8*hct* Horvath, Bceirom aivt SpeotTr** 

■» the la te SO* and earty 60" prmmed lenci erf 
and ahiabfo cell pcpttlaoon tflttri 
Po cl c ar exumon coeffi- 
(ZhT or cgjucal detaty ^alai uciear d»- 
m (be varwoi Papamcoluj dawn of 
•«»% and tW the nodaw 2N w the ratio trfccll 


*p**cfoaT AatucKr The pancm emou 

uaa fiwn da* charu indjctatcd mflVnew tfiff crcoe 

nrounge the me erf tbeac erherta of nu*a 
"■W aifo doo^ty „ be opjd fa thrt. dot efajrfi, 
™**^*** '■The Cy lo-Analy irr" TTn* apparmim 


devdoped by Alibowme Itutrumetit Company 
unforttmately Ufled to tucceed ttiafady on three 
coom 

(0 ItwaiiettooatnUdousatarget—ibelmerv 
tk» to Kparaic ibc maligna at from the 
ooc-i na bfnam ceQ mmplet. 

(B) bdenor cktUude* (thenc extant at tbc 
time) Coraderable advi i gc* have oc 
c u TT c d in ridfooa and ptutnbfodo tuba of 
n e gg date 

(bi) OenfL^OD over rtnoroyddli pmdudng 
pecudo-poildyo rifoab—the moat potmt 
came d mch an error 

Sprigpt and Diamond*^ <n out to demoo- 
nrat that aQ, or at Icwe tbc Urge ma^ty of 
nxafignajM caae refl ompfoa from tbc cemx con- 
twiiwt iTurV-i om a certain axe, be they (tbc 
ftt^la) mal^nant cr b e mgu They tefomed 1 2 and 
)6 P a* meful rfarcsbcrfd diamcten Tbo Utter aac 
p rc Kn i cd finecT Ulm parfuve rifnab tut abo 
pawoaed dangcoudy Iw true poaidve dgnab Ln 
ccTtaio caaa The Vidter’ iT t (now *pot) icanmng 
(T««rhtoa waa |j<t xl« jd CD the baib of tbb riispie 
parUDebrr analywj 

H«iln and hk ceOeigue^ furtber d m toped 
tba th^ auf tbc QMnniBri ItBige AaaJytlrg: 
Coanpuio’ lo destoesmte that dr^ty of tbc 
DNA 4ain 0 the enneitee cu effi de PO of the 
Bi^era (ZN) p la y e d an <»e n i la ) pan bi dm cktec 
uoD a* the maCgnan Dodcoa caetaloed a f nrat e r 
ccneestraooo erf DNA (apan bun the amount) 
and therdbre Kainrd mere h uatf i d y oreraU than 
dfo tbe bemgo oder u They w eiu hirtber to dmw 
that «r«nffoauoo of uanab ocojmd in the dcurfty 
of (tain up-taic by tbc uclem (fTtm alo p ce rfh 
cteot S N) The mabenam sodem ffcwuJ tbc 
higbcft ZN the dyikaryouc or dyapUltic udem 
Imrr ZN but idD bigber georraDy than the hyper 
ebromauc and bypcrplanc (mflajamatory) beragn 

adem Mcr cover ibere appeurd to be tangen- 
tial line of iftnaOD of ZN betwem tbc maltgnani 
and oOD-mabfnani the larger the midem tbc 
lower the ZN ibrcdwrfd couM be let Thn b valu¬ 
able at both endi erf the icale the Urger Kifter 
glandolar or tjrvarfre ajua t uum mKiet]i can (till be 
wparabir and agai the anaQer more p^ktwtK 
midignam nodem can be toierted cut only at the 
favhex ZN to that the lownt kmii of tae can 
approach thaw coo-fnabgnant TOJdri that arr 
equally datkiv warned Tboe are the (upefficiaJ 
(qoaiort at 6 a and ti* dngle nrWophJb poly 
tacaplu at A a Tbui w read fiora 10 a aad up- 
wmrib on a langnmai ihrektold of ZN would 
garfarr conDdcrablr nomher erf troe i^gnali The 
eieluwoo of Uto poau (ignab by cmafa can- 
crUio* V chopper" enteria will be aamdered 
later 

furtheewertao more detailed anal) rii b being 
pofwjed by Uard and UcJtlaxer ” MVd. Bahr 
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Birtcli,* *•* I)s^^'locL, Hcsniey Hcber Percy MhiT fTntrmnn m we ^hrm 

■nd Tytto^ to mention but a few group* vrfih put^ by eye Ii U the tfitrt firand* or cUnnp U 

G*hcd roulu chromann vrith ihdr Intcrvcmng dor ireai 

Thc»c worker* have been examining the whole and their general tpailil reiiootahlp* that 

gambit of nuclear and cytoplajmk characlerbUca the cyioiogm cocriden when xfetidhiof 

which relate to malignant change Both \Med and malignarcy It will leave the dbc iaun o to 

Ward t group arc amaanng thi* data on computer present ihdr view* on the lets obviou* tad 

tape to »cek lucful dcscripton, from the tpedhe more mathematical mcanirtinctitJ of a ctfl 

topographical rdallomhlpi of extinction value* (n (both nuclear and cytoplaannc) Icadui| to 

the cell image Both \Sletr» and Dawson s group the evaluation of moment* of Inertia tod 

have been creating In dlect new datsBcatiom. other ilmilar pamneter* chnactcriiing ni»- 

the former by T1GAS (Taxononuc Intracellular %nanc> Uke mo« bloJagical criteria tbc»e 

Analytic Sywem)** and the latter by their "cyber changes may often be mbtlng. a* lo the »oft 

netical cell clasrificnuon” ’ mug equiprobabic *poogy texture to the nocleo* seen In aiiae 

range contours a* templates. Wied and hi* col glandular and advanced iqaamoui cancer v 

leagues have been testing membership of un- almost compietc coodcraauon to a small dark 

known cell* or creating tramltioo probabllltv noclcu*, usually a sign cf oudear death. The 

profiles compostng histograms to dememstrate overall lae of the nudcits, however still re* 

“clustering" of signals from related cell*, main* well above the normal or Inflammatory 

From this historical Introduction we diould now nudeus undergoing pyknosu. 

comidcr the many traditional criteria of mallg 6 CtU Stz* these refer to cyto- 

nancy that could be used a* terrtplate* for the auto- plasm where the marimiim riic Increase u at 

mated scanTter to r c o ognUe maUgnaot nucid A the dysplasiic stage and maximum am®- 

short Un of these is as follows cyiosi* or variaiion In dupe and variatioo in 

I ilcp •/■ Nartfmr Both larger and smaller than occur* with the invasive cancer 


normal dies exist In malignancy though 
there 1* a useful phase In developcotnt of 
advanced dysplasia and cardnoma in-«itu 
where there b a preponderance of enlarged 
dyikarvouc nuclei 

2 0 ^ ^aeUus Simple and complex This 
creates a tbem factor and U shown by Rea¬ 
gan and othen’ work to provide pleo- 
morphbrm to a greater degree Ln mangnancy 
than In benign cooditloni Thb reaches lu 
maTlimim In the invaslve stage However It 
u a cri tenon of staltsdcal value rather than one 
of IdcndflcatioD cf Individual maQgnant 
nuclein In the pre-maligaant and early maltg 
nant phase. 

3 Irrtgul^nty *f Aarlrer Magw It b said that 
every roalignani nuclein has an Irregular 

raargfat- ^ ^ 

rtgulariilc* are included and these would be 
difficult to detect in higb-speed. low-magnifl- 
catkin scans. The presence of irregularity 
would help in supporting the identity of a 
nmUgnant nucleus but occur* a* mud from 
degeneration at from dyspUsU or ncoplasu 

4 Dnsrtj (overall exdacuon 

coefficient, SN) This ha* aWy been con* 
ndcred above 


CmtdnsMiim •/ AWrejMSW ; j j 

a) wlthm the body of the nucleus, Indod 
ing the nucleoli 

h) at the nuclear margin 
Thli chrooutfa nmdtoutkm or 

rf cbiomn ao fa ^ 

BiJocd nudroi, prowta the buli rf lie 


7 fi,mltMrf}t0fUnc jftMlc$ 

a) This fa one of tbe most cliiric enteria of 

majignani cell TTie fact 

nucleus uccup tes more than tmerihlrd of the 
plane area of the cell doe* not ef iorf speu 
mafignancy as marry end^* gla nrin ti r and 
stromal edh, some m fl i rnm atory deep 
squames and e%-en hisdocytei, pofymceph*. 
and lymphocytes would w clanlfy 
linked to siie and absorpiioo ax^dent (*^) 
of the nucleus it provides a oseful factor 

b) A variant of ti e nuclear cTWpl**®*^ 
rado IS the step densny gradient of a nodew 
with us rurroimding cytoplasm to disdngtJsh 
Jt from an artriact which usually has an 
abrupt edge Some km of egnali from 
stripped malignant nuclei wwild be ibe poce 
of this feature though there are way* of over 
coming this also 

8 ^wtUtr ad C/spWf Dis 
msiiMttn and all patterni sudi as the char 
Bcterbiic clustering of tbe adcDOcardnc^ 
cdl. the dlsiggregadon of the dyspl**tk 
pattern the cobemTite* and uniformity of 
ihe cardnoma-ln-aitu cell and the pfeomor 

phbm of the invasive cancer picnire 

9 Th Uu ^ Stratar both nuclear and 

cytoplasmic The use of fluoresc ent st ains 
and ultra-violet Bght *b*orptk«i paitcrm. 


y Oact tf 7V« PtrtmUTt 
Perhaps we can dispatch the last Item 0) 
Jcklv bv ttvirw that if a luiuble stain or stains 
rfe<£S^maEg«m aNA crRKA with 
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■di h%h detrm ef dlScTTOtlalkD Iron) the oorm 
dm mMquKocAl ^ e>/N reuli, then very 

httk f udta Meed) to be done. Tbc f rih i r e of cbo 
OK cf berixj ia e iTphere and acHdloe omige 
bb flocraccue aed (eulgen and caliocranln 
and oebcr pure D^A ftaioa b the white Uffat rvife 
dttdd not deter further aeardt, and thh h fobg 
00 If (hh csuld be weco^ol then aflatd traopon 
rtcen mlcbc be tbe qaLchen and tmn coo- 
triiae, I b the n far of tbea e techniqac* 

«iBch lead) m to aiMler tie otlwr dmrtencdca 
bMd above. Thb b oot to Ky tKmi totae (am of 
rot^ pi e - Ki t cckj p and lepcradao for acre db- 
cdofnatm rarurfm cookl not be effecud odog 
thoe ETfA and RNA Kabw and one ahould keep 
ibb pfdfluy In mtfid . 

BMo duu made aad pofrehrontaoc ttaun 
dKoid be cor^doed PanaeuroiacRT' wmln b an 
r^ bn f Je ef tbe latter bat a loo oon^ileT to atIRte 
effur,e))r to p umd e as adeqiat ainal eo-ftoue 
Ej^ertmesa laeig Uk Quandowt hare 
(im raoDodiraoMtdc v-fgunt of poty- 
datamtiMtalned ample wtth the too no e far oroa 
vas Ki icn at tbe aboorptjcn fnrrjmam of DNA. 
»b»di diooid be wcH cirri' from of eytopbua. 

ncrenetbeafnal-ts-aabeneb thcatoMy 

^ Mlfout cefl afnal b high bo<i« tbe cyto- 
pbn/jebrb had^rooad «(iiub A aoipie exs 
tbhh tbe PapatocofaDu vu pertbnsod 
> fna fiber vtuefa (bts a htgh aoeicar 
the rrtnedoo of the eoao naen emtat 
the nobe irahie of the cytopljtaaiie com- 
psoetK coobdenbiy 

Co^dcraacai of emma I to 7 abort a m- 
bf <tae emysc betak-Uae to a vn o ma trd 
ond ihb HR* be dbamed fiw 
Tlr Pniirm Ofttcai fftaifww md f Wam| I 
P»*fcto(can t X20CI w X250 and *hieve 
f"Otct prfn a of aroend I a, perhapi a LnJe leu 
^ particle* and opQcat denary lo that 

of are) At that Jevd u clear itze. crude 
fa eton^ da*ty aod rdaurebr crude pen 
brexulae^oea tod u atr anucka r eooden*- 
and thelarier udeobmay be rcaohred 
k'li JI a r ly ftodeo-cytoptaienic i r4 » fii'iw€titp« can 
^“^tcrayuied * crude bacb Fociabu may 
^.^^'^®*d^nli,orbeof (jurty coar* nalore 

*giiej of omncuon cneffloent ti- 
^™oat)oo ui the oudetM bowerer are tmaj*U- 
^ OD* reache* XSOOm X1000 m^niflea- 
achirte* pfcrurc point rcaaludoo of09 to 
• ^ there leteii, factmog ■ (rwotial and 
«rra » be erUleal Abo at limraagnihcatton tbe 
cf a.4^ H greaiiy redaced Tlwse dnoimiiia- 
^ an; ODdouIrtedJy the one* which wiU 

’•'^eyKg^aanlc Hw aa ifetpaDt* bwoU be 
. •*' than they are, ■ b)ow him Rea- 
*■ arrw bi apiaTT p mr 


mal - IfiOt, dyipiaaa - 1067 carnnama-lcuitu 
352 nd, inraaKr cancer 229 ajijaic ** th rrry 
rrvcncofwfaatbappawl iheoucletaL 

TTic prohleiai cf rcgbteilng the bmrptwn cu- 
c^locst* cf cyt o p ia wTi, whkh are not nu i ^ rai*cd 
in tmUgnanry are probabiy tbe rexain wby oro' 
all dze b txK ined mere In fiend tw h may weU 
be of greatex value, iRJt here again largely In con- 
iKCttcm with oucicar/cyioplainiu: rado 

Tlr Um gf “CVgjtff” Odntm Perbap* more un- 
pcrtaitt than the parameter* rf tnaflgoimty are the 
eritena kr etmJuaicD of the Ctbe pname dgnal I 
dTrct. thi* win be ai much tbc xcrct of uxe* at 
ih« adeedoo of parametm 

Simpleentenalud)» overaze (adenKpartl 
cfc over 23 « 30 mteroni which b olmmaiy ooi 
ooc ceO bot proixbJy chatcr) mus be caoc eOed 
AUo the large or aaall ahnrpe-edged, completely 
opaque pamek b boond to be an artefact and that 
^nal CD* be quradted There are numerooi 
totticatc way* of achirviiig tuefa cxch^on 

Ty Kc^mpiut^ Sfmd 

To be fcimiamc tbe ipeed cf teas ty the human 
eye ibould be equalled, If dm better^ and Una 
tbe reading 30 to 30 OCC et£b lo fpprcrdmatfty S 
noouie* ibculd be the target It b my eonteiitac 
that ajch <pe^ caanot be a clm *ed at ntafwra.a- 
tuna cf over X2CD id x 230 anie» stdilpie too- 
nf* t to paraDri ut taed, aod that for the pupa* 
cf Uat wwniwHg only tte ampler paramnen of 
crude form ttexon and oecraB deobty can be 
taed IlowcTcr a ireondary leanm- at bJgber 
ma g ' uiflc ancp. defng d th er mare detailed Hue or 
booadaxy Karo, ccabd aealyae thoaC cracki to 
trifrxtd, ibia bnoginf in the remaining parame¬ 
ter* Smt detailed tcanisng then would ot^ occur 
on tbe WMj— Imw Mgnab bnmght np by the fax 
■can leraorf ) 

Tbe fait, low mag o dj catioo Knxr could then 
fOtUzeemain Sdmpper criteria to ehrolnate fabc 
podove dgnab wU^ x^ht, u lugber mag o m - 
cxdcn, be j>* the criteria charactefbde tf 
naoiry I wtnid Innance the tae of pteture point 
thffcrru.es on cooxcuttru Bne Twm wlwrr tlx 
inTfidar outline of neuerophO mxleta produeb^ 
edgc-variatiOD ofwufain t or Splcturepcant* woukd 
•pel! Ota acutrcphll cr anefwrt anri <dnp or 
caned Cabe poddre ognal The fine Irregularitie* 
of maignaiu cell margin would not rcgbter a 
■Qch eyeept at higher degree of magoificaiimi Ic 
b la thb w«y we come id the eventual cbcace trf 
parameter* lo p r t% r am tbc ictaca-( ) 

1 fcave tbc final cbowe epen, at there are many 
variadgni ef ih] approach Tbe dfcaruwanu will 
doubtlex whh to eUbomc m particular 

thn* and out of ihb SympDabim ibould pii«-i r» 
autsbcT of worUag bypotbcKi 
1 Aould kie to coachidc wnb ooc aabmb^ 
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331,200 pcticim. The pyxem ifaould oot K fce t 
oorc thin 16,560 of ttw for hurom rcricw 
O' 72 p0 iaj 

1 The h j nhr mf t coK fd the iy»tBD ia profacdoc 
fensrimld DM o ccfcd Sl^OOO. 

The rfh,7mLTn «bkh fellowt b b«*cd oa Ukk 
prarricml cocaUcndMa nxl rcquiraneots It to 
fcb thix (be cmcria lutn] above me retmahle, 
Thm b DO qocnkn that the l e qi^tuj gni o( 
Do-okKd-pcirfDra (to the meet meaurable bf 
fiLKut fiiKubari) »Tw( the KifB^CDt end^ioait 
of final ea m plo Ibr bamaa t e tiew praent 

cbaHayei. Id the aotbor’ tbe 

$23^000 mailiiiim procbjcdoo to Dccmary 
tor reana beycDd ftn^ru-tal <j i u ' 

ha*Mo rrriew rf 331,200 i p ech ne n a per year at a 
earn 3300 each, whkh h the cfTon uch a 
bi Mil i i replace. EapetMco In the de- 
^ cad puiurtton ti autocnated ayKen* (or 
BKilkine baa da.nru that pfuam wtidi ace e d 
ihb COK and coiTe^ajpfftng compiooty tend to 
defcw thdr own purpoae by compflearinf the 
“tt^ed tnanpewer pcobiem and the htecat 
rttplifd by mescal faadtotkra and Ufcora- 


cnrldusent r e q u b e in am It to the atuhor* 
opinkn the aeierrinn criOTia for leparaxiDf 
omnal fimn abnormal crili nut lorolrc mulD' 
pamaeter mcvairrmcnn to be both acceptable 
and prvtkid Cefl Tofanae ii xaa i r e i ocno by 
tlK Couher tedioiqae and iu.a a n-eja ent of nu¬ 
clear material whh ftucrcKcnt sabu bare been 
(.T^nwn ir H in O owt hro ogb lynemt- There 
appear to be no ni^or technical or enflneenns 
barricn to connecting aich cmiti In arlom «nal 
and parallel cotsblnatmt A omla-paianieter 
mfeedm ccDfi(tmfaai wonld leqdre that 
crO oaat Bjcet Donnar mteria in t» or more 
parametm bdcrc it u njttifi frmK du mmtir aiMcA 

u /rtond h lUiifmm/ Otga It b cMendal to 
hf^phtpaad that the tfarcAoldsof barfa- (iad t Vi i ce 
mainal crliola and high-ennfldence ahoonnal 
cnierla art not the tame The farmer moK be 
oted fai a pf a c TTe nJ ng «y«em The problems of 
Mlcqaatt Sow rate and arlcfamcu can be tm- 
pnrved as wtS wiib multi'partioeicT tdeetkn. 
Th gieaie a i boacSt m thcae casca can be achieved 
by rccycQnf the ickcted sample ibeoagb sue- 
cadre aaga Tha wlD be (fl atus a r d fa> the next 


}^'^ ***g paratoeten art oaeaajjed to deto' 
rtoe ancai «m aboamal. It wil be memul 
w dirAeid aetllofi in macbioe be aach that 
CBphadi b M njtamm 4 umI atU ftm, dm 
9m scAw dm fmxmt 4 dmfy •hmmd mOt 
fte ilgtdicU tetti^p nam aot be art t pa» 
abn a u wh fisr (be aihe of rapid 
of the final Mmple to a a ce ti ing caan- 
Tb* cttn chmen t nut he •ecoodary to 
that borderline ahm-r -maU are oot it 
tth the Qonaal poptAanoo This n 
^“wiikxi tha can be eaQr orerloohed with 
*aa*n*a reaila The ifanultaneDut aalnoon 
_ _[ «tJ4cTi3a, DO-ttdard-podCtve* and aqgfavmt 
•'uOKBrai tf final aa tn pie, aiQ bhely retpnie 
more mpfamkated than ooe-paa 
of nnglc parameter Two denga 
tCT tiyjtote Cor flowthrotnh lyatems 
hrfiw The Srst, mnlci-parameter 
pfaea e np b aa i on diarpeoidg the 
betwew normal mod atwrmal 
toe teetpd. multi-cycle eorichmem. may be 
, ' "1 *he Bo-mMsed-podiire* cntcrhxt to 
^«^TOiwd Thecrfterfoo 
^^™***dly dettrmiuo acceptability The 
^ ^ eharactfrlale* of an an tot n ated ry mm 
- —^TBilac prrtcWay 
i/aJu-rw. 


F»iann iIm there to not atflWaU er 
^ » Indfcase that any of the parameters no 
i T, by aanoemMed pracmnlng m 

^ •hteutthes mffkkutlY acewaie ae 
W »m the •no-niard-ptratlTei ai 


rigwe 6 ibowa a exadfuratna tMuig two mice 
tni parvsnm wbkb reqolrei that ocamalcell 
pjtsbotb paj ' aij.aMf 1 AAf) parameter 2 thrmhoU 
otma Niti iW Ur tmftma m tiu mg^fvacaa 
u «a i try Mr j>lat»wt 4 — u* erQj minT than 
(ctotxaon cf aboama] celb If a to aMtnrarl that 
the abpor ma l laxBple R^ected from the t pretrae a 
B wirwfi compared to the losal then 

each of the onjti PI asd P2 shown In Figure 6 
muat be capable of ganparable flow rate*. 

Regardla of (he aiuagt error ahich can be 
BKiibed to any particular ifarobold setting for a 
dngle proo^ ush such ai PI Urrr u rimmi 
th mhmm m trarvaT rrrw aiut ramn m my mitt 
ftaa p rsc Mj nsaAeig pi^nal ttjmti, Thu b paroct>- 
laify true of bfolognl spe dm ena The coefigora 
tuD dtown hi Figure 6 b coincldeDce circuit 
which provide* protection agamn raodom or 
ancfiact error that would allow pcaitire cdls to 
be teyee te d a normal Thti aLLuje can be uaed 
when p aram eters m« ■cin .1 by each unit are th 
nose or tflfferait ilaay other obvrous cotnbtna- 
twu of tonnlar or HtwurJj onfa can be coo- 
neclcd la tbb senal-paraDd cocSguratloa to 
achieve the d esti rd rcoih 

M4b^ik Ewidmth 

Ihe «hcT ranUdcratloD asaxiaied with each 
parameter measumneiH b the emtoh iu em factor 

TU* H tomply the petrentage of total ccQs retained 
aboonaal by particular parma^ter rneamre- 
naan and threrftotd setting It b the yinhor 
opsoioo that ajbuandal enrichenntt of a speeh 
meo using the eefl vohime and nodear man 
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Dealing Vb ith raw biotcglcal materUl for fcanoing 
It would be tmre prudent at thb moroent in lime 
to aim for the ldenu5cailon of sl^^nab thao separa 
tion of ccU camplef into moltqnam and ootHtnaflg 
naiiL The tnrrfap It too prcai. However man) 
parameter* can be u*cd In the pre-tereemog lem 
plates. SucctM b more ULcly and more CQcdKlcntf> 
achlo'ed If the Coal arUicr b the human e^t-vdew- 
ing the figoal 

A* esperlcnce b gained in paiaroder aclectkm 
and »caimlDj{ tcehnlqua, then the ultimate tepara- 
tion will be welcomed ai a Itomau 
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S>ttm Mga Appnuhet fer Autt^rf 
C)to*ofy PratTtmlng 

It U the auihor’i opiakm that aoy nwassd 
or inaiautomaied cynology prt* 3 «rJi< »Tit« 
dfusiyd todav wha± rtEei primarily co ^ 
tDcanimnent d a liJWVt parameter ** fr 
volun*. DNA RNA masa. eie-, a* tb* 
im arc DOW being meanired, will ha« ^ 
dQBicolty cMDpetij^ with trained cytnlechijd^ 
gma In 1 fnJaettn acrcoiine envirowonaL m 
Usennore the Fwkoary requiremem of no 
p«ltiv« and the practical rrquiTaima ct 
p,t«w ra.e and effiawey cf idecwai 
richroeni of final ipeomra for JM^ual 
ralic grave doubt* as to the ability of a ^tngfc 
cycle*’ aysiem meetirg aU of these requimw^ 
Omsequently It a projwnl thar any “ 

itnpktoctitaiioQ effort toward achknng » P *^ 
tKaJ autotoaicd siattsn §1 serious coosjdcra 
,0 the u*c of a muldpk parameter imiJtMr'cic 
fvatem ai described herein 


W PrsAfm 

SVlcd has desenbed the probkm m la rtunrial 

"xbr prescreening s>Tt«n must not 
preaent tunwr cclb. I c do 'mmed Z" 
^ »>7icin must have a means » ^ 

wnpk of not tcnnaT case* to a d>-g^ ^ 
it u practical far a partem recccrition ^ 
^iaT, io .nal>-re and adeet a small 
cdls. if any far manual evaluau^ 

M le« 120 c»-» pee hoif 

<)„ 230 d«r« per -rtr Ibb " 
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tnojd, coTOj£JiATJO« or onic4L DirnLAonoH 





Fto 7 Scbrminr drvwfo^ them 
ry muhieTTde owlclun«t oftb* »1>- 
DomMl msnjit 


oSj art ooad u 1 ibmU acmdir 
'k«uld be m ufci VVhea 

df co c M c ffp jiljmeja ajcb n that cMed in eefl 
*duiae or oudear >t<— iTKa a rr etacaa h arad 
aUe, iholi caciy iopkmrtucd by moononaf the 
■rcnlty of the threiFwld orcipa Sip u r fattwrf 
ciuBUy of tbk tort a utn—ry la asy practical 
automated •yHea that 1* ea^ te ct e d to haatOe 
laife taui J j en of fi w ini em oe prodocDco 
bait The y e clia e u taucum| tunc h «naQ, and 
■3 tj the profaahfhry of detectiag aootnahiui hc- 
harior bdore brse mzmbm cf (pecuaetB hove 
been pr ocLtd Ajaln, there are taany pombt e 
»>» cf pftTVidinf error cberta by oweitoom 
ihe aedrity of the paf atu eter mcaaurtaaroi uafn 
la coDfigsradocM »!) at iho*n ui FifurQ 6 
i*d7 

Craft aid /apfonMtM fdhiifh 

III AO aouraatnn proyeet IntaterluM aad aab- 
■Mtal mipru'uijen tbretefa a tn o oia aee be- 
raon preosary omciemHO lade p eatfapi ef 
hen the prtr^iect exuai that ttv etaefabtr 
cu tsrawre the pantartert or make detettmcui- 
uoDt ariadi eanooc be done totmaillr Hi tir 
***' y tri'i— I 1* lif JM Acowa Thu stay 
^ tf i b i e m cy t eioyy tf tcveral cf the parantetwt 
■*"» aiexared qoahiatnety by the crotned 
are tmlied by maclanc more 
f^taaeot and qtiantnaov aM uxt er fix leleiio op 
^ dneAmal ceih It u the atttbor* opunon that 
*>y ■■ chine d m^u c U today uhteb rcQei prv 
CO the m ea a j ' tuj cn of dofie parameter 
tot aehics uch an Impewemetw or Ixcah 
Thh U the rcan fix tb* any eaoeatt of 
™*h»-paraiB«er and enulir^ryde eorfpiraaaoa 
■* dexnhed abore The hatory automaxioo 
pro^eeu «ocb at Odi hat ihoa that agtuBcaiti 
ir irehatquei aod inJbrmafiOD mcac often come 
*■ a emetyocDce cf dx efTorti to atilomate the 
beu arailabfie tofuooM to diScuh probfi em 
itk tfir tha ah’ 

^ ir <r tr krOrr tW mm 
^* crtxv me and efTort tpeni ,, 

(ohjUQM to tairfuOy releeird probiettu 
In thn cate) imtead of fitOOf the 
«*lnJei of the typwal ea*r teUocn fixeet break 
tkrwjaht bich Btike pncUcal produrtims'fUrnu 
Pet^bir TbU hai bt^ the mods* opeiajatfl rf 


iboae who hare prodoced tbc raOK wernfiraat 
autotnatno •yatrox hi rdficncc today [f ihii 
approach u accepted, it w caay to reccfnire where 
effort aad eaphadt nst be placed oow to achtcTe 
any «i(iu&3n( utoroaexan in cytoiofy Thu it 
oMt eaxiy denvaaraird by remembering that 
an of thu dbettaaon annr * the exmenec of 
clean ^edisexu which can be proexMed by ib« 
erdmlqocs ducuueri above Tlte whole dbet*' 
■on above or any oiber appeoacho are 
demfic imri! adet^uate means can be dneloped 
t provide tpedcocna of uslfann cbaraaeruacs 
anl sufficiently free of artefacts to be haudird 
a u tom at cd meami eiDcfii rtpnpmcrn 

ittrxajwca 

1 Pmaie eorretpondenee dated 12 May )9b9 
Crerfe b IVrd, kl D e Dr Bruee O iSaa 
an, Heabb Cara Tmtea*TT ^racraA, 
NOURD \riu^)DD Vtrjmai. 


Du Scw i cPT UomsAa 

•pcetal CsaaiilrTtdow ad Opakai Ddfranha 
rnurstf^l Mk f^ur LifkC 

Ih e acr rc u ing wiH acesinphth a rapid and rcfr- 
noonc diMXKUTUoaoo of ceil aamplrs It may be 
(bUoired by the cytopatbofcgfat cxamlaatMi or 
by aunanatrd ceil IdcntiikxtMO At the level of 
(■iicjiaidag, an anwxnatrd d ctl te nay ma 
angle poaitrre crencs, fix nataple the occorTT O C c 
of angk nailgoairt ceils But the reaalu of meas- 
urrtDrotf dooe cm large wunber of ccib frepre- 
aeulatui ample) wQl aOtwv the ^icelnxTES to b« 
riamlird wtth high degree of certainty dw 
oiiBiba- of '*labe alarms dmld ooasfbfv be 
low •* 

The laAple say coqsm of ceih whkdt are 
enher axpended and carried to the mtasorirg 
spotby Sowsynea or are umpfy preaemed oo 
a microicnpac shtfc The eetls i*ay be fbed and 
ttaioed. but rnnhiods wiweh would albw obaerva- 
uooi u *an win be Urhided In the cixi4cWatkua 
The fisOowing cQaamoa coocma optical probug 
methods as a^gibed lo preiereeWig WK», 

rans^ may be gained by aatog a W as hfha 

If cotnpwed with Oxrraal hgfat worert or 
^iti^ eathobe tay tube, the User (Ssdagikihrs 
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inraJurctWTiu as ncm iropkirKiiifd wHl njtdrc a 
muld-c^dc *>TXrm In ordfr lo aducre tbc rc- 
qtdrrd mnchment pcrcmiaiic and sunuluimMisty 
control the sdccilon error (ndBcd podtK'a) 
This problem Is usuall) solvrd In Bow l y u rn i s by 
using tVkO or more succcsrfve stages such that 
ihe ennchmcni ii increased In two or more serial 
stages Vkhlle the random sdecuoo error (nU«ed 
posithts) b ctaiirdled >»ilh colnctdrnce atctilu 
wilhln stages at shtmti In Figure 6, 

FanoT 7 b a block digram of a two stace syv 
tern Ffech sucecsshr stage tl required to handle a 
knrer flow rate, which ryplctdly alUiws better 
sdecuon and a lovrer er ror per stage Mold 
c>de systems such as this art altoon always ad 
justed to that the early ctxles lu\ c wider “adectloo 
vnndows*' than the final wMch are adjusted 

for sharpest dltcfindrutlan becatne of the differ 
ences in flow rales But uHl, It matters rwt bow 
much eoriduneni b achieved if pOMttves are being 
rtjeried with the normal populatkm Mencr each 
of ibc stages eoniabn within it the coinddmcc 
cDoftquraiioo*' ibcrwn In Figure 6 h b obvious 
that a great tarlKy of combioaitoos of multi* 
parameter and muld-cjelc coofiguraoom ts pos¬ 
sible in a cofiunuotii flow m e a surement and 
idectwn systetn "nte pamcuUr conhgufttwo *p- 
p topnate tor a gh-efi tp rtim ej t selection ar>d en* 
nchmeni p io ctr depend on the charactenibcs cf 
the indnndual units, that flow capaotiev, aod 
dncnnunatloQ charaetenmes 

Direct optical sranning and recoemdon of 
niorphoic^dcal charaaeriiucs doa tw fend itself 
•0 eanh to a mulo<>cle ronfiturauon as de- 
jcnbed abos-c The ktat«^-of thc-*n in this 6eid 
fa such that ihb icchmqor fa beii used as a final 
stage m a prwcrcemng sjftem It o Ukdv that 
eWU to be scanned will ha\-e to be fixed ro 
Kone wa) such that dies are immobsle and 
tridoacd In an ermroninmt of umform optical 
charaeteifatics by the tune they reach the optical 
,c*nner Thb will fik h requur speeunen prepa¬ 
ration incompatible with the ceU vohitne and 
nuclear ma» roeasurnnenr. prrlbnned on Itquid 
spechnem- 





It u the author's opimon that spedtaou ean 
be enriched b> presioui sdcctwD nagrs to tbe 
degree that no nwre than lOOceOstmmbescaiHrd 
and analyaed by direct optical zoeiM ff HfuScuu 
morphological diaracterisocs mtBi be ooracjrd 
and aoalyred High speed seanDer-ctBnpoirr 
cocobinatKms cf reajonabfc cost (5150.003 » 
$300 000) can petfonn such tails in the older tf 
one second per cell, at best. The rttpriretBcta hr 
processing s pec mens per boor allows 30 

seconds per speamca, wtidi a wby the KO 
ccO maximum fa reasonable e>Tn talmg fata 
account ex pected ImprosTtnenu lo tha Mb- 
noJojO In the next few yeart. PerCrmias fcfc 
sophisdcatrd scanning and recogniikm operatuiB 
at a higher rate begs the questwo Uby trr « 
optical *3umctr hforphological cfaarac tffrw 
are oaennal in the deefaam procris and optkal 
recogmtloa b the only means araflaWc 
However practical mipletaeotftk» «f * 
disnioo optical scanning techmqoe with auio- 
roaoc speiinm preparaooo ufll prorc to 
of the mod dUficuJi uJa of tbme proposed to 
date Automatic preparation of ^jeomens kr » 
optkal scanner has cfien proven to be ever, w 
as diffieolt « the coostnjcdon of the 
electroniCT and oaiyut er pregram* 
the scanner and anah'W the optical dau ■ 
every reMsi at preseiu to beflerr that this ^ 
be the care for as auuaoated 
The fompJa patimi ireegiudoo 
performed by the traieted human eye " 
bevood am comHnarioa of afl the measoiT^ 
irchmquei mcnikmed above Heocc, there » 

qurtual lhal .ny wxrJMablt cytc4oCT 
btr M prr vT rmn^ ^■MKD fo. xh. t^iRcWe 01^ 
Ju« ibr mbUt monJiotopc dw»miteto 

b. ilR- hm»» n't £»• “ 

r.priRluic pcCTcot dm pMm 
n-um. if llrJr biumi wm <M 

ush m m mifttiu mf /..Art" 

mnwnl •! mt 


f€jb^ £Vn/e 

JumOia mniidmmioa ofim ^ 

te, 5 ,R„ m .(ROT «hirfi mxM [-xribm ^ » 

TincaJ and aaportMul m tin oat, B Iht mqmm- 
r« hailt-ln Mr* premium to piTTtw 
hotttra «tiDa»Io<B opCT»tto 

adimocd fidtot out ow 
.nmniJcdUm wroul In 
» *OBO In FiJonB 6 ud 7 

.hk). «■> bn toed to 

Irt^cird Uilma. Tha touJvT. mi 
dmit- Bhidt 

cm-icY In afl arctxhs when fi finds *^7^ “ 
^Ze or more dreute- For msunce if mi 
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B («) nj^nhodc of the ipectriJ dcnutj (b) OBTTipoodit* dijerx o-iiwi«Ln hiactJoce njeje ir»o»- 
fto t d uf «re the mtm wJcert ffter aJ c m enaooD* at the trwnuww'' toictJCoe et 

** I aod T rfnro » (el A rwf filar acuof <■» tbe ei»ftDtBde at ibe dowry eu n ikb 

*7 d«fer*hh bowras objera, wf ua rer theg po mum nd anaifncro b the ot^eet pf*Be 


\! tBSfila naifhed fiiten 4re uied, (be la- 
on (be paitka of dv tkUM ted objra 
»1 b realoed m (be (ruMBiined Cfht ■ Fanha- 
flhm trt •ewitfre (a ■racr ar e of 
“*^^en la thm dumBooi They p oa ew , 
ffludi higher <-h—-nHVnnr» -y povv (hon 


tlu* h Tory toronWe indeed (or tbe 
■pplcmooa of web filecn a> peuern 
'’®**i** probietnt, coe tnaa coodder bow 
■otb tf (be hlfb dkmtaimiiorr power bxm be 
^■'^'■d'cd M ibet crenptot &bff» tan eope 
m ibey occur to Uofc**: 

Ff inMncc, tmr aa att re 4re web 
*o the inartedibie dtanbuikea In the 
•™c orvBiiOjo, pOBtiOD (fMcneirlc permaBTer*) 
, of (he celh of a gtren poptiUotn 

|l*nce b iB»y leeni tb« eny potottU) 
T’^yte ef (x m p l ee fiber* inaK be •bentkwed 
*>ch Eher* »re to be tppCed to cph^eca whKfa 
**tWieeDy ftiKiMtlnj retber cbxn dtttoct 
P*»«nerv Ftetanudy tba ptoblrm no (fcr 
P|^*TObuH be •ofred tn »*y otbtr 

"Jcfi ** dbcTieaiiMiary pmer 

^"brre b eaepie t filter diet "ik*!*** any 
« *Wttre rf In ^ dnaeiakw 

^r*^. a, in loot, rrteroni w the eoo- 

« , . FmUem, «td If the maeetied 

w k h%Wy •rteedre ibr thb diwactenwc 


■nictttfc, ibe oenjjTtset cf eaJy few pea live 
events de i fried Crus tbe g muate d aensJ can 
be cocafdmd o wfEo rw incUeadoD of ibe 
•earebed fee cytTfnihnlnyif l yg i^mjm , g 
O Ba Hy n agey li a cco w if ii i i ■win*' tbw wuiun 
« repreacsiuivT wtuple cf crib there wili be 
(rw that match tbe lU(a' ipedfiaUon, if the 
^jeeuoCD «»tli6e* tbe gnren imxilQOQ ^ cloai- 

Variatkai* of fenarmc parmmoten of tbe 
otym may be aaspenwiod fer by e\teia«] 
[Deans For tnsusrr mniiber if antebed filter* 
of different apaiial orleistaixa)* may be appitrd 
•etpicadaily in the ampk A1*Q> the n)e cf the 
object can be cbongrd by optical metbod* 
BtauUe techniques to male compln filter* marc 
adoptive and lets seantne to tbe ge o tu t uI c 
paraiix tcts of ihe object” are bong mabed. 
Theorrtkal aori o« tbe madvrty of nucebed 
coiDplea Qtai to parameter rariatlos* ba* been 
rectttly rrpoeted 

^lomhrd corapla filter*, which ore af&senily 
luaiafure re gcometncal parameter* of ibe ceO 
to be Krecned, pg- fcem the reduetkm of tbe data 
(SO thcot9eet at ahnrat the tame nape cf tbe data 
prareidev a* doc* tbe comperto’ Tbe mnahw^ 
proUetn m re compoter-iy theiiie filter that 
niatche* the ^mthedc o ty^t *^ or In other w ordt, 
that CCTttaiw the Im eisc ctiD g aet ef data whai b 
ccn wM P to all object* of a gken 
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t^c high r»di*n« the high directionality data bj pb>iical nwam. the fcajibfficy Qirr 
and the h%h coherence in tpace and time, of lu technique* w ippHcd to ptejorenh^ ha to be 
output High power pul*e* of NTtry »hort duratkm ctwjKJercd In particular bow doo the 

ma> be generated In addition, the la*er can be of inch filter* with re ap e d to the pOBOoo, wtf 
ron a* a icanlaier *• or the light eroer^ng bom •tid onenution of the ofafect* Emit thefr ippiw- 
an ordinary U*cr may be deflected In *uch a wa> Uoo to »ai»ple* of ceili, in which the pewioo, 

that hlgh-Tt*Dlulkm hlgh-apced opikal beam acale and orientalkm b raodotnly ifittribvncd? 

dc/Iectitrn i* performed The acanning rate may The gnat potentui of tuiiablc op4aI fihen far 

be a* high u 10* dcflecUom per accond* Since rapid cell Weerifleatke) ha* been denmutriKd 

at the meamrtng tpot the Intemity from a lawr recently » * 
ia I'ery high, nadi a device ma> be applied ef . „ 
feciively for rapid tampUng of mlcroaco^ qicci- ^ FiSm 

mem or optical parallel probing Herewith the A real filter b a tnuBpareocy placed m mac 

Itlgh radiance and direcdonality of the (a*er plane of an optical arraDgomt in order to 

light rather than lu coherence would be u»ed icnuate the amplitude of the oanm otted hghi, 

thereby not changing the pha*c Such a filcer can 
\!r*Dmwtnl »f O^tiCol Ikjitcltm be realized if the filter tranBnadoo fuocdon b 


The hhih radiation of the lawr output u of 
cotrtiderable intercat la optical ijfrochm eap etl 
menu because a «maU range in direcifon of the 
incident light t* cmentiaf for arry qualifylrat Inter 
pretadon of the light «3iricrinB data Forlmtance 
lawn ha\T been u»ed to nody the dlfFeretiUal 
baht Kattenrg by vaabV bactenal eeU» and 
to meaam the ipoiial ipcctral power detoity 
of the optical iraromlttance of metaphate cell 
•preaeU.^ In theae e x perl m eutt the locerolty of 
the Scattered radiation was meaajrvd and no 
attention was grvm to the phase of the dhTracted 
wa«* therefore, ooe-half of the total Inforraauon 
on the ttruciurc of the Kanerer b not evaluated. 

Houever coociuilve loformation on the struc 
lure of tbe dlflracung be obtained 

from the fattenstty of the diffracted light ' 
This wriuld occur for titstence In case* uhere 
periodic arrangementt of ktenilcal unit celt* arc 
studied or where some pre-koowlee^ of the 


SUffidrtlly sEBOOlh,' 

A real filter may be placed in the focal piw 
of tbe objeahT lem where It fa capable of iletrctin 
celli cf a certain partern, irre^Kctn-e of tbor 
podtion, male and orkruatioo \\itlib the field 
of idew tuch a fiher may even be used to detect 
dorufiaoeouslv i group of cefli, the mrftpi par- 
tern of which maicbc* the fiber Tbfa b deioDn' 
itfBtfd la FiguTt fl. TaJteti over all equsD) p™h> 
able ocientauoni, the filter* ihown mafidi dw 
•arraff trarapartney of ttc lytnbob 1 aad 7 rt 
ipec^dy Simflar considrTaoorTS ouy be «p- 
pbed 10 roitcb a filter to a ssac dairibiiiico rf tie 
c<n* If a real filter fa placrd m the back focal 
plane of the ohjectnr leas and 1/ the pb** of 
the light b D« detected, the filter fa larfcly in- 
•coduve to the poaoon, orlentatioa and scale 
of the ceih Jt however retain encAigh dh- 
cnounainry po wer to be useful for cytotfiagncstlc 
applkatiocs 


pbyslcnJ diapc or the optical constana of the 
object Cl fat s In particular knowledge ef tyro- 
tneiry propenles of the diffracting object u bene¬ 
ficial-* However the raore tm^tar tbe object 
I*, the more aioblguom tbe interpreiadon of the 
dlffraciicm imendty data becomes 

Bui mutt w< return to the space-domain In 
order to perform prescreening? The imeojitr of 
the dlffrecjed light may by itseU; teil somctlung 
very uwful to cytodiagoom For imtance if 
eico>'hefe in the cytoplatm a umilarty struc 
tuied pattern (of nikabic spatial fretiuaitio) 
jrijei, hSTvir^ some rekmince to malrgnaao 
ihe twasorrmcDt of the IjiteBrity (rather than 
Inttmrtv and phase) of the diffracted light would 
be codrcly sttfiVient 


Ueht mrxtirn rffeUiTly CBiployrt 

roTmmd filtmi* Sow « »» carfy fUge of 


B Ow;^T FiUrrt 

Complex filler* change both amplitude and 
phase of the transmitted Gghi they may be 
dgoed to yield any arbitrary complex trans- 
parrncy ** if their transtoMsioo fuDdioo t* 
ndhctently smooth. Paruculaify atcraedre li 
the poasftalkj of compuier-^Tithailing ruch 
filter* These filten can perfann a wide range of 
linear opera tio ns oo the amplitude and phase 
of light diimbuQon In the filter plane for cr 
Mtnple operadODJ cf n»t>-dimei»jiocial autocor 
relatkm, crtatoorrelaiion, con t)Jmk>n, mtegra 
ucm, dHTerenOaiion, etc. Hence complex fiJtm 
are cf coruidcrahJc interett to pattern rrcognl 
tion. 

ITgurc 9 ttwwi, as an example, the higner 
discriminatoty power of a compter Filia- «s com¬ 
pand to a real filter A rrsl filter cannot cotv 
diittvclv detect mtrsceHuUr asymmema," but 
moephofcffic foatures which lackwtrai lym- 
jnrtjy tnav be e«nitljl for cytodiaRnosis. 
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Dhnigktn 
Du &umu. Bask akd no 
Tb« iJct ihu Dr Diamond tard truocatcd 
dMiibaooa fuDciKm kr Uiitud 7 proenu dtS- 
oilty far la l■p4m^lln^ tlte afderiytng 

pares dunbudoo. It «aald be quite vahabtr 
and u ado u btedty very Infcrniatrvc far tb render 
d Dr Dunnd could be to klod 0 t prep u e 
icr ai, on ibe bua of Hi rmw dua, tbe f rr qta rpcy 
cd si. ' s r nM.e plot a( bree nneid for oormal 
■ pplci and abnormal TPpl^ aod bo*> iboe 
raltri arc dntnbuted 0 eaefa dumeicr dau 
aan^ c k ffu e s psdeoti Thk, cotnUoed wnh 
d>u cn ibe exposed (requrnoei cd ocrurmce 
tbor vanaocr and coa&dence tmu, would 
offer amdi better badi [or an aaa-ti*.u ( ot 
cbe K^ated mobod, and alknv a braer pn> 
imax of ao e ap e cte d errtr rate 
Dr Shuns and hn m - wta heri tony be in* 
•erened m recofratwo algonitaw reeeody dc- 
doped by m Here dtori 0 T»et of jray value^- 
cipKiliy Tram to piry. thjei. are tn e au re d 
at 0 5 a immali ibra^h (be macletn of orO 
a number of ftveo ced typea, the 
tnanaaee oaxra Cor nch tequeiee cf (r*> 
aba ■ tbra mmated on tnlojof *ra of ap- 
pwfaaaifty lOO cefli e«di Tbe oburved raJue 
vqurcrc a aa taknaa eetl cao tbre be aadittied 
to (kS type OB ibe H—* of m« irTTiim Ukeb* 
I'Wd The tseibod ■ tndepe u dem of nmnuif 
‘■ttwfty bco normaUred far (be average fray 
»lw per lequeocc I lest* to very hi(h HLeb 
hoodi ts im^uon la crib wub noally Qooee 
able driTeraiea of chmoiatui franole dMtnbu- 
and to acrcptable likchhoodi caief wberr 
obwTt Don don not allow an aneqatroeal 
CompuiatiDo could be door co 
q>eaal tmnautupuis asj a not prohibrmcty 
tocnpfc* 

IV Sbaner and co antbor* lec m u> »e ibr 
•“alyaei per tj fa ^J m the IICAS j^uject 0 r»- 
^WLiHv ew parameter ap proach Tha a cor 
■tn only a tbe lei* ih« ^ray ah^ are mrat- 
•red nduniilj I the len* tha under p»- 
tise»T" aa mJormaooo carrytnj duDeonoo u 
“■^Vrnood, ibe nvuter pii fl '■lll of tbe TICAS 
pec^ect romtaeiy cniploTi tom 60 to 90 dinam- 
™ B nq)er\ard kamiag ieetjon, and after 
■dttHe (raturr ^I rcD L ii appnrumatriy 10 d 
m the DOmupemW karpma i rc u on 
^^reeat dcxrioptnein of pet^ram ircDoo which 
“•ibrri the covananee d larae twn-tSmcnuooaDy 
^^■'raded aray value array far reeofs loe of 
rry minor charnrt b the traiae of erQ tmanet 
DpacaHy rsplm tfTt ftimnfinil tir uu rr 


Dk Btno 

I wotxia if Dr Htuain could prervak in with 
(be s^iaHo-ncue ratu of (be Qnandmtt ap- 
Mitb wfakb be hu paCxuied hn interrfl 
bin nudle* 

Dn Cham 

A j i j MTiM ^t n to petisces^a 6a\ Ixt-u ex 
amund to tbe papen of tbla r ctlon with the 
tbougtu ut iTOori that maoyr more cytoicchniclani 
are wrded to be able to i cr ern all women erm 20 
to tlK LFofaed States 00 an an ual baib With 
|Mmi p i CJCT ee o lng capobOiuci, ooly rotnonty 
of »■-*» womeo fet Papanicolaou tmear analyib 
PreBcremng. 0 the cytotechmeian psformt h, 
■ iiiiv -i n i TTmny; and cediouf opsmocm 
ei p e ua lty 0 Tolies pobm out, when 92 ( 96 

per cent cfilM as m p ies are oeytaore 
Tbe <-'wwn«M d the pracreen mg papen ap- 
pran mbe that oocaiekwmihow best to aOevrai 
tbe problem Of tbe ten papm in Urn toctson, 
(ho« bv HuuiD, Rcnenberf rt d Vhroldt 
Uensaar Heiolcy and Dtancod arc, r up ee 
ovrly uaaxiu ed with imiJaple pmaeter loufe 
anai^ deealtn ibeear opd^ P'^bisg to 
paoero rrtc^nktfci, and rarica* tracepan ffnaat 
tar pmntieig ampin to nch uphiAxated 
"tarto i ww Tbc3 psauroueg a p pr o a cb reqdm 
dua iubtk mcrpbolo^TC rbaraeierbtici, caaOr 
I eo n ante d ^ tbe bmnao eyrbraia ccmbisation, 
be asaiyaed memaocaliy by marhlnv 1 
^rer w ih VV nmburf tha dtrttt optical acansing 
tthcMuvd 0 final KJge to niapactoa ceOi aral 
QDt m hjgb-apeed priauieub^ d e t KL Slnster 
rf jf poi n out that, because cancer d ete uk p bv 
eytolt^pc lechnMpies ts based 00 rkuaj emerfa, h 
h 0 btn macnable re build machines dengrwd to 
oHoax the aual ohaerraaoes Such an ap^voacb 
D acceptable if the entena used by iIm cyt ut e ch - 
niOBi] in mabmg deeioon can be more effee 
uxely evahjated by madiloc, resuid^ 
fmicT degree of accuracy This b 0 not been 
ibr resuf to date 

It b my bnentno re Ascuss lde 0 prevrned 
the other five papers and to see bow tbey might 
be Mreirfally cwnbsned to gh pcesereemoc 
detare that a not too complex to be imi in 

conuBuslty hosphai and that wouW abo be bk 

0 s to a w lt lphaoc toreenin* cemen curremiy 
bang propooed to unpro health care dcfiTeTY 
n ihM country 

I toCTMi reasonable iberetoe to take si- 
sanlafe cf KameiMty and Hidetl and llerwv 
berg idem to esubhJi some new c&rectiotM 
Kame^ and Hulni nd Hesenben dtsccM 
w adsantaaa and many patameters ihai can 
be me^urrd uiw -’Umetrtsfcy 
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Ro 9 (*) aufaUrjOe (b) ph« td ihc fp^tnl d^ty td Ow €b^ oaanWoD fartkn. 

i^nlnlc) ^^e»lfillfTIc(,onlb^ mj^jtudf onlyorii*y«ijfiaJt«Ji3o thmlcrt do* dWifubh fart««n 
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1 The totuum eat ihould be dei^aed «pni&> 
c^fly m pretoeerdof tpgnimrrn to dtfferrntiaie 
brtw e oi ** nr»ii n r ' tod Dot-ooriruJ" ceib 
1. Tbe ifD u tneM iwold d»ify « *»»- 
BOrmaT' ccQiihtf chai^et due to hTflamm ctoa, 
bvperpLsia*, bjjAm, and, cf oxme. fnsk ma% 

B«scki 

3 t iauumem i>CTrM locorponte a fiow 
t^nciD dedp Kd to trmoipart ceOt rapldty n ibu 
ike loftraaxiit CM oandne sKTC crib Is djortcr 
dn* daa are feocnJly roWwed mantaDy bf 
cocrrentkDal mksracDpic ccmilattioe of msieta 

4 A l a ohjtka a {betaed ^idcal tfnaa 
diooU he laed to •’rwrrJr^ tbe fknnof ccQi lo 
order to nmirc pj rr l tf t y tbe bnrpclon char 
■c wUa aod norphokiKk f Uu c u a Li of tbe m- 
dnUtal frth 

3 An uJrnvfedet Bjfat pfftaa dtookl be laed 
A erds to avoid Mi xuiae tei aod noo- 

reprodudbSty mtrodiaxd br nbrtng tbe ceOi 
S. Tbe laairaiBmt ihould be OpaMe of rm- 
drrt^ dr cMcaa ae unaud y t me cmdderaMy 
fTnccr than b poMibk wtih titenml qnolqiic 
<^aaUmlais 

1 I view cf^wtde variety of cciluUrcbMfc* 
® be wx i juijtut i J la cyaiogie ig ee Bag . tbe 
MTeam draU h«>^ tbi abfbry to oeAire 
tadeoDpau aumberof porataeten board upon 
»wirty of cytoiogk erberta 
V fafioidaK (be goeal pbdovpby detoibed 
(bate, tbe author tad other mei^^m of tbe 
ef Nuclear Reaearch Aaooa*ex, lae hare de* 
rfaped CD knoivn at tbe NRA 30QS 

C^tOKTeeDer aUefa b u operadooal opdeal 
nonag aiad campudiif rtatcin capable 

tapal eywlogfc pnia re utl of [A daatpuen of 
ihn c*ruujeut nicy be fbtiad In tbe Jm —/ 

^ Mtmahm fm tir Jdipai'iait •{ Afadcaf bt- 
(♦tl-d 1970) ] 


nrn - w ^ l ample rrrry nt red by man (boV tbo 
b meant in io twoader eoiac) The rado c/ 
normal «»Teiplei recogniEed to oormaJ Mi rtp l c i 
KDClyTed fivo tbe *pecl6city todea It b not oeca- 
aary to pta Rmh priori to tUi value there b 
na tram to cejcct peaxi doiplc and ioex 
pendre bypotbotical a y nou capahfe of leuig- 
■tiring lay 30 parent of nor mal nmpln Speed 
eoodderadaDi acre id be hichided In tbe general 
frame of the coat problem aa * can alwayi 
obtaia, if u e t-CJaar y a gbm ipeed by idfng joore 
Mib-ayatam in paraBd 

Ait anqtndociable advantage wmld be that cf 
™ng »■ i cnmng tbe Mmc ol^ect utifired fat 
pracrecolng Thb cooefitko, bemrver h not In 
georra) eaeoDcl, at difTomt lainplra cf tbe nme 
pmoD ran be udVrtrd 

Ai Car aa tTgartU point 2) no (yiton ao far 
pnipaaed la <-*p*>tle cf fulfilling tbe mpdrememi 
Dar^ Tbe problesa to be a:lved are badcaDy cf 
two typea 

) cnivaiicnt cell prea t p ia dan to tbe machine, 
ae ai to avtad ra g a ll re hTfluence cf ane* 

Can and chjam 

b) amoffiatfc mea a ammw of n paranmm 
lor eneb cell capable ^ vleedsc ocnoil eelb 
wnb tbe r tt fuim l reUaUHiy 
la oir opfedoo tijtrmt bated ee miAfit 
deienofnaclcn nm u tbs mccaan to 
be ibe man praaddnf High rocImlOQ Kannen 
odflg pauen reccaritltka trtbnlqna are ts 
pexaive and atU have (xobkisa cf edl bcf aii oo. 
Thetr uae teraa more tppreprlaie b tbe next 
phaac cf KJiLBfn f. nbere the quality aad qtnntJty 
of morpbtdogkaJ bdormadon nhldi the nxtbod 
b potentially capable cf giving an beat be ud- 
faced 

Da Hour 


rbi Gaixx 

lla cnafaw oa pmcrecnlng Imolre* u owe 

r ^jc ' i tv* mmti * polnta 

I) c«fiiiooi (D be aail^rd by pnaererrang 
»)itftn ra order to be a cc ep tab le and practical 
5j \»hjdb (if any) ef the method* pr u poa d dD 
now fulfill (or a evpmrd ao faUQ b the 
foturr) tbe requunnentt Ibted b pofnt 1) 
Ccocemug acceptabtCry digle pter e qubu 
X urietiy ueevwary ik r,dnm mmt mtt 
/#br *ryw»r» (at lew at fa gber rate than manual 
P^t'ctecvivg I ammal and mtomaik artni 
m uy mdicw rauw be eocqwraUe) 

1 the practical tbe ay »cTei. ctm- 

*“*”***“ ttn, organkaboft tad nj^i^ 

become important Tbe aytim b » he conodcred 
maewerr /awHafMylrr UWeomrspracticaJ 
wfara the cot ccempoodteg w rarii aonmal 
rwnplc rrctgokrd k corapetkhre whh tbe ecKof 


I agree with many cf tbe pcfnti made by the 
varioui ataborv b the aecdao Approaclx* to 
Ihuejteiifag but ivouAi to ta^ imx whh 
aooie cf ibcir commenu and tucgoat aome areal 
far greater rmpbadi or new tboogfu 


ToOca, Hmab, and Sboatcr ti k hare meT>- 
tkmed the mmp l b g problem, and n acena that 
« preienl about 15 per cent cf tlw •Teal cervical 
cancer caaa arc mbiul Iq kaadard cyaiJoffy 
•Dd that moat ef ihia b attribwd to the Ugile 
•w ccmtafnbg recognbat^ 

Uthbuio^tbcn wbatandal gab b detrctioc 
I*effected by deigidngan batrument. 
, *eb olqi3e oc tralcbg procedtim that wouU 
coDceiiori Indeed, tfab mbbt 
be moK prefiiablc area b whJcb „ 
'''Pewi majm- effort Thb proWnn dicBld 
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for rqccOng ihe lEdc imcar u » rmm of cell 
p(T*eotauao to a machloe Cell pootKinlnt' aix) 
tnuspon problems arc eUmioat^ In Kajoettt 
sty’s flow fj'ttcm. Using a fkm mtem, Huleit 
has mark: scfcral fluorcscoice citeasuremenu 
on difTcrcnt lysteim ceQ separation and detection 
of “rrlatircty imair hinocompattbUity cCffcreDce* 
between cclli and sera establish thfa approach as 
a potential prescreening techokioc. TTic criticaJ 
problem becomes that of determining HoJogically 
iBcful parameter's) for the machine to measure 
Hulett makes scteral vcr> good roggestiooi such 
qs eniymc acdv4t) and Cpld content as acceptable 
cntcria that would Indite the pathologic con¬ 
dition of cells. Metabolic »ctl "ity and surface 


com-enikmal morphology are bemf; snggcRcd 
and Imcstlgated. Theoretically an> change ih« 
alters a measurable ceD parameter ms) be amen¬ 
able to measurenjcnt at high speeds 

(10* to 10* ceUs''minoie) and high preoaoi, 
hence, offering much limpicr means tsf prescreen¬ 
ing cancerous n-H/ than do nurliinfi that are 
rksigned to pattern rceograoco judemcnii. 

These more sophls^ted (tad slower) nucbmei 
could then be economical^ used for n i n^rurn 
onl) tutpect snmples- 

Pa. Ehtauem 

* •/ iMjItacJ CM a • Fhr 

Smrrn 


charge denrit) are aho suitable for machhic 
monitoring changes in all of these parameters 
ha\T been associated \rilh theories of maUgrumey 
Additkmal suggestioea and requlrciiicnts for 
any prescreening maduoc were ncimlned by 
l\aitenburg ToUcs, and Shuster rt «/ \\attcD- 
burg propoaes a system destgned for omlti-cyxle 
ennehroent of abnormal cells by placing emphasu 
on the rqecuon of r»onnal celh. Because normal 
cells are more readily defined than arc ahoormal 
cells, this approach is valuable in that rt should 
assure that borderiine abnormal cells would oot 
be rejected with the twrmal cells. ToQes preaenu a 
very reahaic review of p r e scr e en ing coo«pts and 
In roudne and experimental cyto¬ 
logic screening His emphasis on obtaining a 
high throughput factor fa tmpoftant but cannot 
be considered crucial In a tradeoff against being 
able to screen all women over 30 Shuner et *1 
auggett, and rightly so. that a prescreenin g roa - 
chlne needs to reduce the number of oormal 
cells bv only bO to 70 percent to decrease te¬ 
dious pi es cr eening suhitaaually and iocrease 
junplc handling capahOIiies such a machine 
need not involve a complex pattern recognidoo 
Kheme Ro<nberg rt a/ as well as Shuster rt ml 
emphasbe that two-parameter prescreening 

be demrablc to eliminate‘'o>-erlap between ^n 

cal criteria conunon to a small percent of both 
.normal and abnormal cells this is imporuuH and 
h comistent with highspeed measumneno 
ProbJemt of sample coflecuon and preparaoon 

mo.doorf br 

rt J ud wbn. who 

»1ven consida^y nxJre artcniion If 

L. .o'ZZ prrtbimrt of 

fnr flow fvstems were compaied to those 
and ulrm^ cf* ,cjn 

.h.. ^ 

a.»mofn..bs«»cr oU.crtfu„. 


The concept rf bring aMe lo uic an himmrt 

to examine cytologic ipeamens 
or semi-eaioniaiically has been considered blT 
many Imrstlgaiora for approrimateif wnwy 
yean. It was gmcrally fdt that the state-cAhe-irt 
(o optical scanning and (Cglial ctanpu d^ 
\-ided sulBcietit technology to make the devriop- 
ojcm cf such an Insmiment pomUe Howcict 
most of the attrmpo made to date have 
anifioal coiwraiDO upon the 
dgner because the iavesogaicn bohiied to »o^ 
uDConvendoail guiddina for tbm 
oample cendder the fact that the xtR 
cf these im-oilgtiDes decided w . 

10 the examinatfoo of conventfamal 
nneara. a denrioo whkh imposes 
nraiDU in the design of an tutomartd Lnarainctit 
for rtpid cril »cMnfaig , 

Thr oM trorthkrtrt* of tl«* 
bm. reoml of (be™, ortrirpptag "Z 

prefer of nao-oriloLu- dtbra, tho 
So moan, aod Iho pioaoiico if 
poll. E-oo if tlxao pooWooB a-odalod 
preparation could be crvcrctw " 

«m bo (bcod by tho addidooal (fifficolly re 
drtood by U .0 

rt.ln(ng roaetkra and tbo nBP-oopnajLajta^ 
in *0 Papanto^ 
techniques Unfartunaidy tbow few 
^ which are ,tolchi«netric and 
far speesfle cefliUar crewifcnti are dd&ruh 

ID oontnf and to rtandanCK . (Offi- 

fn ™.o of thoao morefag 
Orthioi, rto fdt It vnreld ri 

coovontional “Pap” Coirto- 

pntaortutioo of tho crib to ^ 

hmnnn=t »ld»ut 

^^proach to Instrument dcstgn woum 
following otjecthTS 
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be fopbJi^ced riut the lommcDt prupowd 
fnH 00)7 be toed oa the 75 per cat of ibo 
popoIciciG tbu ti DOt DOW bdcig It b 

mportUTt to reaSie ihu there are many wayi at 
kifiDvtag the pra e nt ihnatiDo aod that the re* 
qsnrmniD d the ry t tem tmM be Integrated whh 
the way h b emp i u y ud 

Uancobog abs mestkni the faibale rcqalre* 
amt. That b Impnrtam, d coenc, but thoe are 
other apereaebe* in %bii± a Kandard (probablT 
•yaihedc) b ina erml with the taiople and b re¬ 
voked ki be ea ca a uied ptop eriy aioc^ with the 
■mple I thb technirpie, the coarpkte ryatem b 
naag ho fcd all the time 

la ccDdaboa. after 15 yean of Inimare 
to aranmng lyKcmt, they (uQ do not appear 1 
effer wry real bepe of mbfyfaif the need of 
jatarreBb^ derfee No Biifle parameter ryatem 
ihat tai tear dcs doped s thb rrme wiD toi^ the 
idcaj fWa ikp prahkxo, bat matnpafameter flow 
•yitaii have eno t^b protore t warrant further 
t>tea%atian The kkaJ woold be to fif>H ooe or 
■»« parameter* aj table ftr «i tom* two and 
fat toaifoincy 


I lUbb Uanf the enree evr* we ta*vt DOW 
Today Health AprtJ 1470 p 4% 

Qo iMVAaA 

Haoaa eye* re riyi b e pa ctertB m whole, but 
ft'haa doa ao by ■nwiiif' g Again, homn 
e)n eatdi pactenai qualuath'ely or tesii-<iaaoo- 
bin m^far only tiuan tadvely 
tn order 10 let ma«-f<ifW n«,-i'y[n iw 
*rtl, devKo lar recognbitig an tocbvtdual <•^1 a* 
crD are lo be elabarated ai the &r»t nep 
tVj rafter aa auTumaied roeamremeat lyiCnn i* 
be otahiahrd A* fcr the p aram eien d auio- 
awd mea^mneM, I bebet that both the 
tti~» .by (nKaMement of area) aod demi- 
(»ca*iremrDt of optical denmty) are 
*’P*tant I am pnreedhig on uiocoated ceO 
a procorype apparatui called 
whtcb onr research group 
w'rnttt two yean ago I menQooed the lem- 
P*a^ rouhi b the **cin O^cal Quanma- 
poanm) 

machine thonld nmulat dn- 
. d human eye* b c eaio e here m 
dheTwnhttrar ef cancer ceO* aj penui to bomao 
2” W d^peevm Rage On the contrary nrhher 
^ naena » r*i,omfcn ef nw eontetu are 
the yrw) of inujian e>e*, and ibeao 
n^ht noe osaiuCH btrtnin e>r» lo 
pemer Fee the abute-memioned 
^ I ^'rlfadcpwd ibde tmhod, though 
^ ^ dJhadilr* to be te- 

'-hw detlcei tor amoemilc prr wj ceolag 


hare been developed far fcreiaJ yean Thb 
apparani*, the A uasatK Cyt c acr een ef b 
Kill prototype and hai many pniblcint to be 
Imprav^ 1 preparaaon of ytimem. the 
Dght aourcc, rctoinng powt i cf the lena »y*ein, 
cytodlagooKic crltena, ccat/performance rcladoti- 
i^aiKiKCD HowctcrthumichiiKcanrrcag- 
QiM an lodMdual crQ 0 angle cell, and meaiure 
»»w< puJccK area* antotnancaliy Mower 
fuiKtam cf uH-aain ng and proceKug optical 
denary according to ihc Hiairil fornnila lH 
be vkfod tn the near (utiae At the preaent nag 
our cytaphuunnLUk apparatia, PhcaoBUcro- 
Kanm^ meamra optical denaty the daoral 
aaHC exactly 

As far 0 autmoated cytodlagnCRa aims 0 the 
prmcrccinDg tlep u is dedrable that errors of 
the flni Unrt (fabo negadvet) should be 0 few 0 
human a^u-iw ri might or due to fuigtie or 
examotaoCB Bat u the pteacot staita of 
a^beerijig lord tt a hnpoolbte to hope that any 
uTotJsned mrihotb may be able to rrtxgnfxe 
parierra 0 doBhiOy 0 hunsen tcrceners do. 
Tben. u h mcsmtogfc>t to daborai upon device* 
whidb RibniTute himan tmla fir p rea a ee nl ag 
rmtrrr edb^ No. I bcfierc rd’oTU tTC BtcuaaTy 
faexatae cf the praent tnamble MTUsaeQ where 
no pi c aj t aa n m a clgj' c arc m practical me 
I onddmag ibe bove-memed Racm, re* 
mth wocken shnJd aot project i t nu dve 
0 kI detimaa appararoi A prourype apparatui 
dwuU be baiae one for rontrt urcprcnoaein 
wfakfa could acquire and piijce w exact Itfortna 
UOD Dpoe which the lalmed eytoteefanofogats 
may agree This bod of apparana would not 
apply to Butotnaced prewxenhqg 0 pronit be- 
cauK of oajgkicm alahty of partem recogmUon 
but n can be applied to the p it cl ie atnomauc 
ng asujtox nt of any ceOs which cytotechDologiaj 
ns' n j n g loder he microRnpe The r e b y prrd>e 
quantoathre cytndlagnota ts pmcocal enough 
under ptoeni nrc ui a Kajxe * a^ accurate aino- 
madc p tcs oe ening vrlii be etpetreri In the near 
hmnr by Ready efforu for Improt riDeiu 


I Uuyama. T tt ^ A cysopbosjiir uw rtudy far 
ibe automation ol eytod kagmM Fmmtrd t 
dto Xlh I teTBiuonaJ Caooer Congre to , 
Housoo, a lay 1470 

i Ithiyama, T rt ^ A tnidy of the auSonutfan 
of cyaaliagDadt Kted. Baj. Enrtn. 7 297 SX 
l%4 

Da Mmasiid 

The mitnocoer pttvrreming h useful enh 
becauat (t hxbcxtes that scrrm'i-g can aial should 
be arried out hr Good laboeatoriei ah 

ready do tla with a hlerarcfty of cy loteclinobglia 
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crrtalrJy be >Noriced on irgardlcti of ihc pre- 
•ciTcninp outcome 

Di ectiw «/ R/itarrk 

The real problem In cancer diatmo'i* i» that 
there u no kno^n definiu« tm to indicate 
maiignanc) «ifh a srrry high prohabflit) TTifa 
fact wat preaented by room of the authon In 
one form or anotlter and llitj of parameten that 
lia\-c been tried arc ptwWed b\ Shiaier rt at 
and Husain Attempts to mimK the paihoio^gin 
are nuroerom and weli documented The> might 
e\-en succeed, but pruqnotis for rtrfmicTy does not 
look %-ery mcouogincr *t this ume This Is be- 
cauv: the patboiogist makes his decUkm bated 
upon a number of factors, cKh of which has a 
fairly low probability of spcdficalh lodkaunB 
malignancy It would be \erv fonultoui if mor 
phoiogical changn now behrg eaamined b) 
pathologms arc the most rigruficant changes that 
occur in the trarttfomuuon of normal to malignant 
celli, Tbeidcre It t ee m s rea^oruhle to teandi for 
changes that are di/Terent from tbotc now bang 
examined Hukti and Shuster H tl suggest 
monitoring eTV>me aciMi) or changes in carbo¬ 
hydrates or b^d cooteoi. Use of ndioaemr 
tracers with exfoliated cdl cultures wsts alto men¬ 
tioned at 0 possible presaetnlng technique and 
this would be acceptable Howeser die current 
attitude about radiation would prohibit ingesdog 
radloactMcy for an) prescreerdng method, but 
the irte of rtable tsotopm Palkrwed by actU-ation 
arulytb might be suitable. Acmmlon onalytb 
has very high sendilTit) for certain etemenis and 
Is amenable to autonudon Abo, there may be 
unknown electrical properdes of cells that could 
be used. There 1 no indication In any of the papers 
that the search for new and more spedhe parame¬ 
ters has been more than superfida] 

Perhaps the mou important effect of this Sym- 
poijum will be the realliauon that a reodenta 
tKm of priorities should be made In this vdn, 

I would like to propose that the effort in eye 
mimicry be decreased m la -or of looking for 
more fundamental and as yet iroobscrvcd phe¬ 
nomena n a gamble that i will offer the best 
long-rar^ hope Thb would amount to some re- 
trer^lng and admission that autonutlc pre 
screening b not In the Immediate future It would 
also mean pnn-idlng suppon for what might be 
considered basic l ese ar c h or high risk gambles 
on novd approaches As an interim solution. It 
would be sdvuable to cotjcentjaic some of the 
effon on developing muldpararDcter flow lyBcmi 
and tesu for spedfic forms of malignancy with 
good treatmcni prognosis and high inddence 
rates. Since ccrvkal, rectal, breast, and skin 
cancers fit thb corxiJiioTi, it would be wise to 
concentrate on these typ'*- ComUning the tctu 


of Roicnbcrg rt ard Duroood might prodore a 
muitlparameier irntrument that woold be aitaUe 
for prescreening cervical cancers. Some operi- 
menti reported by Holleb indicate that Gold lus 
found a ipeofic fcr rectal cam- ti' may be 
suitable for automatic preioecning It o d« 
obvioui how antomated cytology could be ip- 
pUed to breast or skis cancer diagnosis, but h 
might be powlble to analyte le cj c tk icts fiom the 
breast and sc r a p i ii g i from the Am Howmr 
p« screening by physical rtarmnstkn or bv ihtr 
mography where imail te mp er an ire dlffemicw 
sue rocastned, might be the better mcthodi 
Since some of the most sophisdeated tfdmdogr 
of our times has been applied to scanning ryBems 
with minimal results, w^ not scriouriy cotader 
ne^r approaches? 

Rrfnrrwmti s/ PrrXTtmg j MSfim m- a is 

Uaiienburg quoted WTed in outllninf the 
chaoctmnks of a pf rs e rrrmng device The 
pre-iCTeening lystcfn mim not mbs anv ptrsent 
tumor erib, it no missed posioves’ Aoold 
ennch the sample In not normaT cells, ihooU 
proce* 2 coses per minute, and select the proper 5 
per rent of not normal cases, and dsooU cm bo 
more than $250 000” These are ceminly "*■ 
sonable requ ir eniepo but ihmiU not be conadcml 
more than guide hiwi. Fcr example one migbt be 
willing to make a trade-cfT between cost and 
throughput. I think the choice of words rdaaag 
to the no mused poiltnTi" concept b peer be¬ 
cause It implies that none Is mbird under presetn 
cooditloris \\attcnburg laicr quallfirs U to metn 
no more than at present. Then a mwe accurate 
diterion would be "The prcscieenfnp systfffl 
must result in more of the malignant cases bnng 
diagnosed than at pre s ent.” Wattenbrags ttatt' 
ment does not put the present mcibod 
ipeetK-e where 15 per cent appear to be robsfd 
by the cosnblnarian of sampLng and slide cianw 
nadoo. 

There b another way of looking at the "no 
missed positive” c on cept If only atwit 25 pc 
cent of the female population arc being aanMnd 
ai present and they arc reasonably nrpresenathr 
of the population, then up to 75 p>c cent of llw 
posfdves are nerw being robsed. Tbcrefere It 
would be worthwhile to Implement a sysrem that 
would ccamine only the oibc 75 pc cent cvci 
if the system had a 50 per cent mi» rate (or de- 
tecting abnormal ceUs but recogniied and dbpowd 
of normal ceUi with a 99 pc cent pnababOin 
With this proposed eorichment factor fi a" 
normal celb, the wtack load would only lncr»w 
about 10 per cent on the tech ni cia n , but the avm- 
ber of detected malignarwrics woold more than 
double Here again b a tnide-ofr In this case an 
enrichment fiKrtor for ndwed poritbes. It rf>ouId 
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be caphaWirti that the ImmHuctu propir<d 
woukl ooK be iKtl oo the 73 per crtH oT the 
pcpsifattoo that (i m nm Irrn^ rean u urd [ n 
Mportau u rrafl/e that thrtr are maii> «>a\ 
iffifev ihn the | if iMW nttutWi Moti that ihr ir 
^j ff ii rD o n arm fiu«t br uDrrra rd ih 

the»tT k iinnf*T.rd 

a ncmbt* x aiw narrmocrt the fail^af rTr^tiur' 
non That U lotponaai, <i cnur'^ btrt tarrr are 
other appraaehn to ■ funrUrd (praiaUv 

^otheoc) b lotrrird * h the \ao^tle and it 
qwrd to be tar a —T il alant » h the 

***fJe r thk tcTh«qt»r iSr eomptetr ^»rm 
ne mu fed til the twr 

1 eODfiifwiet. after 13 > an imrriti rllon 
ta KasHe^ ■vuetm ihr^ ntO do am appear » 
cJer tor real hope ot tataftme the i»eM ol 
prtajiialm (Wrr N Mo^lr-parmrarxer vimcib 
( hit ha* been detrlopcd i ihtt umr'xifl wKe the 
’‘^emtficaat* periUe^ but inul paranmer ftow 
'I*'!** bate eoou^h peomne to ••arrmiH funhet 
The Ural »ciuWl be w fcKl ooe or 
«WT paracoetm MUblr Cor aim»iui«i aorl 
far owhttMtio 


R> LU\J3 

* \ I baw the ouvTT earn «r ha r*m 

“tdey^th^ \prt 1/Tu.p » 

Di berra 

Hnm a net rmayae paoerm a* aboie Ipui 
as b^r tcaaoirai Amio, human 
*3*» Otth patvTw quaUuiWTl> or VTca-e|uaBU 
^ ^ « cBochuv ortfr qujun tatrv 
» wder to let machiae rrtramur 
^ recoqtanaq aa Lodiriehial erll *i 
OfT Co be eUbarated the ftru *tep 
an atieouxated tne«»ireTnra r>fteni 
® ^ t'tiltdird A* lor the parameten of utt>- 
BttUtTKm, 1 bebei that both the 
*"*“''7 ^BWMtTnent of arem) aod derra- 
Ca»«»T«frK of op<fc»l demrty) ar 
~*|"*** * penceedirar on amonaled rrll 
''■■k » praotppo apparaim called 
. tslnth ocr rrte ari h irroup 

r»ti teart aqo I nscmionrd the tem 
^ 7 rendu w the teracn CLa»<kal Quamlta- 
, hihl.»,np„«„ 

tli« B*hine ihotdd ilnwlat tfla- 
^7*^**r* <=f htm*a rye. be»me ther^ U 

» dnotefeaw of eancTT ccih wpcrfer w 
£, UfT On the cooJmy ndthcr 

nor etumatkrt <J IJNA contem ar 
»etW»4.'*Li!f ^ 'T®. »nd ihcw 

■■■ . ■ not oruuauc hnman eyet la 

PW Toe the ahwowtiloned 
*W acnJiS'lL.*^'*^ * naahisil, ihmith 
ha. many tWVohia tobero- 


Kav her® lle^cklped tea- irteral an ITri 
apparaim, the Atitoma tc C icr* teener tt 
ufl prmniype and ha many probteiTW 1 lx: 
in^Htnrd t prrpar t jo of ipenmrm, the 
l^h ajam* rrvl inq pemer of the Irm rsMenv 
c%tD>haom*tK rtttrt-t, com fKTha-mara rrlauoo 
.htpaitdasra llonetrr thM mailane an rrenq 
m/eanindn fual rfl •< nnalrcTCJ nd inr*ntfe 
and piocTt* arrat »u neoat alh MraroMT 
huMUon erf iwau^na nrl pfmc-uinB op« al 
dnrun at ordrae to be U—( ( fjerrmla uiU 
lie «Vled us he near tmure \ the pertrn aaq 
o«a rvtopftoiottirtTU apparatm Pbotoruani 
•e nner mraaor^ npiiral dnwt in the la ucal 
xma' euLth 

\ fjr at automated HxfaaqnmM aiim the 
per^iretunq «ep, it dettrabic ih 1 errort trf 
the firxi land fC*l» oenitnet) dtotiW lie a* #n» 
human nrm>en math err due to Caaq tr or 
arrln*. enanauanoo but M be pirvTtt <u in of 
ei aiin rertnq toH ( n mpo»alde t bt^ that *n> 
autufttavd raethtaH mm lie aide to monnw 
f^Mterm *» 4jftfuih m human urtToert do 
rWri. Btranjn*Wm to eUJraai upon dmKrt 
ulurh Mil ui« buTMn imh (or prmermauw 
anier efh No, ( trim HTortt arr ncre wan 
Inraute erf thr prrmt mnrralJe at lauon ahrt 
no prru. emun itnehmm are in practical ua- 
I comdmnq the alw nvmuoned utuv rr 
nreh •oUen dwW not irtMU 

asd dm-TEvt ap^tamtn \ praor pr apparatus 
ilmuld be liaai one (or C turr unprosemnu 
tthicb ouiri H-ipujT and p ro c r m rran mforroa 
uoit iqiOD uh^ the uhixed motethwfapitt* 
ma> Mpre Phi k ul of apparaim uouVl not 
apply to utomaied f^ r« au itun^ U pmrtu be 
auie trf laeufloert ahtlrrv of paiirm rTcoqnmon 
bat as be applied to be prrette utomaoc 
in r aatrrtn n i i irf any crOt uhjth ryiourhiiolapto 
tTetno far aoder the imrcreope rbetTby preQ^ 
quam tarn cytodtatptosn n practical eootnh 
under prerem nreutmtanrea, and accurate atno- 
mauc p re a reT ul r^t will hr expected m he near 
fultirc by Mrady elTarts tor In^jnnemrTU 

R az>.cr« 

I Iduyama T <t W. A cytcphoanrtrr Mudy (be 
tlir autoroadcri of cytodiaancm t* r iant ed t 
the Xlh I trmaDoaal Caneer Coarrea^ 
Hotmon, klry 1^70 

2. Tddyaoia T H ^ V ttudy of the atnoisauan 
of cytcid laqoooa Vied Barf. Coaki 7 777 SOU 
Wk 

Da AEetajrro 

The mbnoencf pmcrtnrfng b ireful only 
bccaine k baficatn that Kimilng can and ihouhl 
be carried out In «aga Oend Ubentor^ al 
ready do thb wuh a blerarcby of qqotechoo^sfbu 
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brrn iBd K»ownt«lT ’►ho di-cow Btr^ 
ndSchnJdi VVctooiT Hhofrftipo^ Uxrpfohe 
ifdmkioc hkh ni»i be cofnpjtlbfc »Ub rhhrr 
•pfiniKfa A II »olcy h** «jlrd, the cdy op^a 

orwal u c^ cftr plijg dettcp »%»Ibbie torl^ h Pt»n, 
ladtli' pproacfa»hc*JdIie«»%cieTTd*loft<'»W» 
the ariam nvw M ne appnnebn uortef dexelop- 
■sent 

Fi-iftrmma Cr*TM 

W nenUiri Biwtl (dur to U«rd) pifc«uiaiKe 
cmMx utoA IB iruiarnainl prr’mrnvn^ ejwerm 
ibodid meet. SmofU dirv W he retju^fTTW^tlhat 
»oy vdomated pcracTTnAm de%WT be capahie 
p t i xt r im 120 cwrt per bow or 1 e*« cvrrf >) 
arcDtHli. For maetloe prw i fcei il n^ In thk »Doun| 
Uxoc faMrrral, It b dedtahU to ha' LiiTe ownber 
of edb preent In the Ucnptc far total a Inhal 
> o.u t » n' IIcT'am poiati out that ibe nuo nf 
*he*jr{nal-to-oorm*l edl^ La uatptc drpetali 
here and ht^ the naif4e »ai collect Tho 
rauo aa be at knr M 2 3/100 b the a^lM] 
or at hf^b a* 110 lOO (or caaplei ukeo In 
the eodoeervheal ronan'r>pe appScatc* I 
tton, \'>'W bai hbcTK Ow anahiUry I thb tatfe 
abo deperaJi on the drfree of pro^Ttm of the 
otflcer IQ* aocCM da^ed that tbb ratio co«ld 
be a* km a* 0 5/100 br ojhcPnical e«rlr iera«' 
or Doe-brtBlTt err'(cal raacer ( ^toal Morar) u> 
u bfb a* tS LOO (or riLatealVT e'ldem totw 
cervi^ oacer (nnleal Krapir^ IXiCeuby »(D 
an« »bi-a ihb mb b km beeaioe of peza’ U4>- 
pbnf, the (Ute of the canter or cotcbrunxio of 
both 

S^rrJ if XidMM*rf C blhp 
Under pfca ' D circiint«tancf^ then? are Ih 
nucHloe approach^ u n d er ckneiopineoi ( ) 
CTWtpottT "ahied anfV-cTn aaanloce, and (b) 
bw-rejofutiao mra aa r pt eii of <ter or tnorc 
ctQulax parameter* irf h Row »)Hetn» \antiut 
beat carmacet cf une ta-ce maj ) to Kan dnaW 
ctB ka been offered, ar>ln0 bran I erU per 
■mod (W neabort) *o 0 3 oett pet »eeond (*r o**; 
le^dc<lTay Takiwthe(aoerrat 30ce{biMwU 
hare to he naimrd ui machbe cneeilrM the 
»ian ■eiiijuued crlinkai of at mott 30 leeo ial 
per caBf>« Lajif the Ibrurct aim far the rauo 
of ahqwttJal-to-nonnal crili, tbr ratue fa number 
of tbwrmai celW rtpeeied to lart^efonlfM 
celb (avarona ccUi are cla*46ed at or^ normal 
ta »heMrTqa3) ucxjld be 0 44 I l36(Husd)oc 
0 15 (o 6 0 (\Vted) iha-rfuie AaIe-of-lhr-«n 
» e fcit ro f anim are prahaWy tu> capable trf 
dla^Doa fcr arly nape* of ceiT^cal caorrr cr I 
**^^J*^ the anddpated ntaaber of abncnnal 
«a* a low due to perar (amphn^ I wber cayr 

the hstal minrfref of crib foorUcred b bw le arfl^ 


W pw lUJhde* on thjikh t lute dreWoo If 
jm«te and reUal4e deeWon* an- » be acbleted 

whU theiJineT''nfWTlhr\SaitenljWi.lt ppean 

ibat 'canning i^ttetu' re not up to larA. 

Do* *5netm can perform rapW r«l>d' Under 
pr«mt cwtdldor" IVnr rvurrm alih cpilcal 
■rrrwn an oarattar 10* to in erC per trdmrt cr 
one aamplr irf SOnO crC urD hfai tnimn ’ 

\\«h asmrdng rtteem craratlnr at2 awodi prr 

cell far cne Jetrl of (ra> h thcaJH lak 167 tnJn* 
e» to anat^Te one hampb of WTI cell* It h an* 
bkrH' »h-tt one let H cd' Krat U tuffVleiH infarma* 
ikai for making a ckaonottb derfdoo, ihm Incrra* 
the ifw nw^t»r> to prtrrv. «mple Bavd 
on 2nr« hour thorlbg )ear and averagec^w- 
irtkinkciao Viad of S'Cf' fa*e» ^ prtent 
maMdry detlcet are t Wa«< 7 iknrt denter than 
the prewni manual method 1 hr aceeptaUe 
machine me popor j by \Vled h 50 ilmr* the 
ttan01 buritao rar 

Vaoc^ r>*r<m appear to be Umhed 

b) ibc time i m r ya ry to uartgaan cell on 
ttHke (or mcnlrat tape lit iheWVm meihoiri mdrr 
the mfoitncope of^retK and to (bcut tl tbc 
Lot AUoxm ScieinUk IjiUraioo piicTofttwrTan* 
etet ceU* 017' ibmgh the lighi iram at tenrral 
meuT* pet treood, and the taoplinc time In tbe 
hght bears 1 90 p-rt (or oer parasrrtir It { rot 
diflicult to rrdurr the na^ng do** a CacKT 
cf 3 to IQ. kliddparamnrr 04i>v* profiahf) «iQ 
O0( Inerecr the tJrpe oecmary (dr dgnal pnret- 
ffof If a KiaB coovtnrr (neb •» the I^)?-npe) h 
weed if aXAB-antle Ught watirring od ducI^ 
fltMn-vmee «rrr mraicrrd drauitartroad> on 
mh cell, yiekJliig cril dee and DNA conient, ihep 
i»eccwid»<nmbner» data, eoentruct uuelear 
Her) wplatmJc faim, rrd auer m abent the aime 
lime oetretary to peocra one pdrarnnrr alth a 
puLr4»e%bl anahier Thoi, It b not Pkely that 
muJdparameter anal^di a th flow a^ueiai tslH 
■faiflcanOy reduce the gierdef the method »hHi, 
fttan the ahm, rgumemi, b at le*«t 200 Udw-* 
faMer than tcanoJOf luethoiH Scannloo •5Hen» 
hare fa-ea under de\e)apn3nM for bout [9 year*, 
fflowaietema brut 3 ttCyean liTtroaietla tpeed 
of clrt ironto orer tbe latt 13 yean have helped to 
deereax: ifr naJj»b Uiwc cf nramJng ^uetoc, but 
the •Jewnrr' of mechanical irarwport u -i m li-K 1 (di 
b HOC to lay that taeakthnmgfa cannot occur 
ho«eret fuether Locreate* L lmn»lr' ipeed wQl 
fK hcn*iyiiffnietenalargerec^o\ertcaTU)ir^ 
n*teoit than t peetervt 

(^rl-Fftnwnru 

It "at e*0matfd In 1968 that there urre 
6600OCOO ’►omm 20 yean er oWer nd about 
■iSW eytotcdmletani aefa eapable of haoOirgt 
j^caytayrarlbepapanlcTaiaou pmcrccnJrgt 
ifowever the manpeMer reqtdremm I 13 2n0 
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(and paihoiopiia) who proWdc f>-tiCTna«lc rcxvw 
of aboonnaJ (pcdrocm bj Uie more expCTKOcpd 
and lUlIcd. 

It may be ihii the fint and rirnplcM Uuk of 
automation In c>nok^ Jcrccnlnp ihoiJd be at 
the lowat po^lblc cchdon of the h[erach> J e. 
•qwratmg perfect!) nonnal *pedmera from all 
othen But e%Tn tha limhed goaj to iu rlucta m 
Onl) the rooM nai\T rcall) be^u:^T that the cancer 
ceil can be idcnllfted through a drtglc parameter 
nidi ai nudear diameter and Bnduparameter 
mcaturcmcnti of celli hatr been technically 
complex, expemisr artd riov. Baw guldellixa 
for an cfTectlt-e multiple parameter rjateni are 
outlined b) Wattenbi rg and mlnlmucn per 
forraance wandardi bj ToClei 
The preaten effort hat been expended in de- 
'"doplng high rc^uilon icannlng iuirumritu 
to make u»c of pattern rcrognldon technique* 
in cell idenilTicauon Rcaenb^ rt «/ detcribc 
their ovsn preflminar) reaulu with this apprtwKh 
but the) do not offer the meant for toldra: t"^* i) 
techiucal proHemi encountered b) earlier In 
vTUigaton ulw used the *ame gen^ method 
Not cl optical (eehnlqua dea en-e more aiim 
tloQ than the) have had TIm brief di<cu«ion of 
cofiiplex optical filten by Schmidt—Udamar 
* cn m to offer intriguing posnWhue* for tlreple 
speed) clawflcatkm or matching of cell type* 
according to cmiltiple photometric pararoeter* 
Holograph) is idJl in iu Infancy but oa iheomkal 
grounds alone It demands more aitendon from m 
A man pKomburg method for canylng out 
multlparameter ^>cctrophotoni«rlc ceil mrasure- 
menis at w rapid rates has been offered bv 
Kamenuky His propool for mmimug crib in 
suspension as they flow through an inadem bcaoi 
of light sol Tt mao) of the mechanical problems 
inhcreni in other •ystems of cHI transport Hulcit 
and Herienberg indkitc that there aic alreadv 
a number of ipeofic applications for ihi technique 
of automated cell measurement, and lus nunmary 
of r ecent work jusuhe* speculation about a wide 
range of other ifjplicatiorts in re s e a rch and 
clinical laboratory medicine In addition to 
trtcasurcmenis of cell consdtuenu, Ik pemts out 
the pctsibiOty of measuring cell function, a* 
lUuiinited b) a t’ery nice smd> of anilbod) prO' 
during spleen celis Almost as an afterthought, 
Kamentsky luggeiu that the knr resolution fluid 
transport system detcribed by him may be capable 
of specific morphakgk: measures H ihcno, these 
couid be obtained on!) with ver) ikm hmh 
rrsolulioo device* and pattern recognition tccl 
nique*, .canning a few tdecied lodhidual cell» on 

a quam or glas* sHcle __ 

If merphofogy luaciian reltJcd pararoeim 
can be measured sinraltaneously with ceU w 
sdtuents at the uliranipld rate* of Kamenuty* 


fluid transport cell spectrophotcmeier then wc tio 
Indeed hatr a powoful a^ cidting new lod kg 
me in cytology 

Ma Mrvra 

IXaxnond has suggoted a ample metbod cf 
screening which will aid a technician m 
•pedmens into negathr and anplcal groopi. He 
suggests an ntlmaiioo of ibe rreentridty cf 
nuclei by meamring their m.vHmirm and nam- 
mum diameters, and has found, on iterage, that 
the minimum nuclear diameter fa greater than 12# 
in atypical smears. I agree with him that ooe 
parameter is sufiicient for prclimijtaiy su cei un g. 
beatute tberv h a lark of a /fmrmi gearra! 
classificatxMV 

Siustcr ft *1 described various ways la which 
cervical mairrial may be analyxed amooutka Dy 
A* these authors iraie the Papanicolaou stahung 
method gives a vast slice of Informauoo. Hnw erer 
the inirrpmaiion of atypical spedmem ana 
from labomtcry to Ltboraiory and I b^cve that 
a co mra oo igrcemcnt In codmg fa now cstratiiL 
A nesvaproach to tlw handling of the spedmen 
prior to analyd* b descrfbrd by HcanJ^ The 
ad -antage of this method fa that the ctifa m 
separated and then randomly a»soriaied, a podore 
nep In the pr eaentauop of maimaJ far te<h 
manirtl arxH machinc BTialyiA, as any unit trei 
of the sample fa ibeu equleaJent b terms (f matt- 
rial to any other unit area. 

Tolle* rdirrates my cariJeT comment that the 
level of perfcprmanee v tries from one demograpiut 
and clinical situation to another He imphei, I 
beUe%v that a tool which wiU Increase the tcch- 
nician s output —without any compnanisc b dfag 
nosdc capabditv —win be acceptable I wrwld 
add that anv machine muit not rrsinct the ai 
dividual laboratory I its own definition of negi 
tn-e and atypbal material 

Husojo ciauiy points out the mam proUem b 
multiple parameter analyili—ih problem U one 
of resol Qon \Tism time 

In cooclunon, I would sa that until quaniita- 
u T de»cnptori replace the present cnconMiK ap- 
prtwed quaLiati t descriptors there is no pos 
ubillty of producing an automatic anaJj sfa fv«ein 
Lotil d 11 dat ail that can be done h to prodocc 
a mrcfuuiKaJ system which will increa*e the pro¬ 
ductivity of the cMotcchnician The desigticr cf 
complex synma has no spedficaliota w th whkh 
to wwk tinUl the cytotechnokigut can quanOta- 
tl\-ely evpros the parameters of analy*» 

Da. MinxAXEt 

The contributors of opening remarks on ihfa 
topic haiK demit mainlv with ibgle-ccn canning 
dmecs with the exception cf Hulett and Henen- 
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■iatrtlf\«nw Ifrocc o*« jaiWinrm»ouUCi or 
nuriua^-hmnafl fcmrraoJon t/ ibc \1cim Ovio- 
k*;) Vi rr cu a^ ■pp»mi#< 

I ciaDy ibc •f>pt»c»tV*i of ^jcruDrtrt b* ihr 

\ rtm »k«TQ M full cf tDoJ fd cCffit-iiiW 
B*«d CM wfT»l tmJ Rtm 'cUh ihn ^■*rni. Kid 
« h rtfffd rr^TTtoioa bw^ 

pnJ4rtn»b«a> iha ibe criU oo »Wrti du^ 
i»*ci coJcl be mjdr'COT trooj be upe 

I b ocrunrd bi »(»tr of tt adwiiute o»rT*H rrU 
nr«P\ erf the y n u r n Ou prriunlntiT ^ 
kae to SOUO wmpla lodicwn] •urrruful uznpte 
prepKUioa in aboux 30 pee mt erf )bcr< uhkfa 
rf<^ h<\ ccKuajoed czaltenKit crib >fac&fln 
iMD erf fheimcal pfoermm m cwr U>iQrteof> 
cnalrfcd ui to ajpew lirfi u» o^er 73 per ctm 
lk>«e\er to tbu date ihr UBfdr perpMikm 
pnrfrfem hu m( bem mohed la *U rfao<«> 
m, and no mbrfanor) KvrdiM arhaobiB 
eceoi (or divneerr erf ilu ope of miJfuncnjaD 

/tr Di lltm^ Ofrm^f J t t m mU 

Recardio^ the ctncTMUaf ach luacn od <b»- 
•chaau^n erf man and atac-htar one bt^Mna 
orwdrTviao in oomrd. ktaehism can U* 
^ ded aaad rmiabuvd to (on the c^ieeaiar 

II to, mxntr dtferm pamsetm raa Ur rvalo- 

•led caacM «rt) il one hom<^ h n «tv 
ditfimJt to Iepiu|iid maa Pau mmi 

$> »«{1 ai (ahet^ imerpeaed lovwuori ha^it far 
ao (» 4 »ecified ume Hence muhWvmioq 
ma rtaoe w abi3 Car eaner ubk than anakfoui 
peoceia • ih nan 

Kr i> //turn Ofrmnf Am*!; 

I)r Husain hat fl eo the mcra Ucamrf t sum- 
tatrf of ihit held and m ihouid all be ^rneful to 
hm On one pouu I tbould bkr laoie UtUksihm 

IV HLnam nnuosed hyalurootdase at eil 
dr^ientnf a^etu Ibci KatVemten hat bem (hr 
tucTainv Cor aone onie but I ha tax bem aUe 
to fiad encotM(ia( report of eapermcoul «Uia 
Pnn btochcaacaJ potm of ten b^altiraudaar 
rfioiJd not have l^iie cffca oo cenKal imirm. 
Hmtctcr fi powihle ihai rrl ao vc^ unfUT 
enr>*r in ihe order erf 300 w W IRL prr 
nallifram ill enmaen ■riEocm aclhtty of pret- 
trtrfydc, or other eTia>inet to accoo^rfi the «V 
•red lytM Bmct bi^bly ptinDcd hyalorooldaw m 
■▼ adatrfc the point cma be rooited 
rrwn hiii^ point of W aocne marine 
tor tcHieuiar ettraa tmai have thb actlvit> dve 
^irr* imm b* tranapervd ibnwuh the cervkal 
unarm In order to acenmplhh their aSoUed 
Hence It ma> I* poiafUe »imiaic an m*> b*- w tb 
•peette acdvltr 


ttf Dr Ko^U Ofrmi>( ffnnarl 

tan^ilr prrparaibn proidciB liat nt* bem 
«rf rd The proWcin ppbet ertuall) t rapid!) 
ikmin^ nd toh^ral Iqiorfird rrlK 

Lhtic e rp tTitPrc niih Uf< faff^ trf cHl 
rWt iralfr mrant GllV puUrJKtJ nprrVnrr 1 
ptaettce arUuoot Cocut arr not proirfem, 

atraii l^tktcmrfnrd tlie tharporst od rrpro 
durlliflitr orfHairldfTtHtihtJe the U(ir tt mntioo 
on ovrrtip an be vriom pmiJeni and h 
rml ooe nai cHFcwi rf rheoavt preparaikm 
crfaaicfrfrt IVvkartaiiid iTTT^irfjritiet arr DO|rrairr 
pfoblent here ihaa in an> (^toh^ic au cnnaikin 
Ibe erf ila- uonl •pertropboaometer 
««irUtTd nJih utonuted cell nah dt La 
par led one fca lom tune ( nee SrJence I50t 
630 |063) The oed or pJiraxrt incrapora nq i 
lapt) (hat tpretra are taim and anah ed coo 
nuoudy •hdc crO rr heuM nnerd If 
rtmd and rr-read dit^ papen i aee m t rsidem 
ha tiu pat u not lo IniaiJon erf roion In Glien 
kaih to photorerirv aheiher (or lailL or 
o u rr txo pae oi^rn Since ibcrr are inhnjciuct 
•or tnir raped team adcrmperirophotooirtr) onr 
■na> iu}«ev iliai the asr <rf pfiraie* mphin; 
speruvJ anal) be d iroru urd xhcTe |he«e 
K O i /uti ue* an oca endrr cD^vstae llie abm 
otnomi tn no aav redurrt the uBpnnaare of 
em rvrfmam p ut i larn d reUi acrl ihr tvral) 
am itai ^e^ pmided herrb) 

fU Dr II aWi-afarf Ofnatg ftfoml 

\V1vt» imjlupV paraaaner* afe each utrd dr^V) 
in Bitaldodie proamm, Car Vr*i olortnailon lri 
famed thaa mn^ crrul pie paraiwen oa 
nqlr pav4 fbe anaher *hirh rt easten to under 
■wand IB th( retard d that erf nMn coumlot 
Llari and •lute don orflioth irtes pa^nt ihnwah 
t» tales If one tare he record* roior ndatihe 
o*brt a »e sn, he >*111 neter know bow many %l ic 
Utthrt has parted (be fain If he record both 
ai one mi he i»Il] hai mformaikm on tiur 
•rparatc pofXiUimt Suvribere are aKa) many 
poi»rfatlooi frota uhJch to idetitrff a vancty erf 
dlafiKnn. iLe parallel drtit dewlied It) 
JV A\ tenUirt h danfotan and miJeadlnt 
Ibere are ten papen oflrred oo the n lijea (rf 
•Pt>™Hie» pro cr eetrft^ 

KatnemAy and Ilulrtt and lIcTTCii U rii , re 
ctmeenad • th tefl Bape nBo n Sow pjBerm, 
kamcot^y remro thai opio-eieeirailc m^ddoe* 
cytoiecbtuoam u ih lerial arannJi^ 
•otUd be DnpcB^iJy ilow and ripeTMve H dc* 
eribe* ccKpJeie •y*etn claimu^ relath am- 
pBdty »hne making lour dronhanrottt rrawire 
lanm on e** ecD H leu and llefertOieTn kK 
general renew of Bern' fyneim meobonioR 
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tcchn tci am if it m dciinifalc to icrteii the entire 
female poptihuon o\Tr 20 > can of age With the 
1963 rate of tnirung 500 cj'totcchnician* a year 
lj> 1935 JufTioetit number* will be av-allable 
to meet the 19C0 requirement, atsumiog no atirl 
tioa dcarf} it u impewibic to rely on the preaent 
human method to ■ ci t en all women for cancer of 
the cer\-ix unlen more tcchmciant are trained. 
Some type of automation U necraary If a flow 
lyuem prescreenim; machine could handk a caic 
e\cr> 5 mjQuic* (l-minutc tneamretneni, 4 
minute* down time) ortd run full lime (21 houra 
per da> 363 da>-» per year) 630 machine* would 
be required to a jce i i aO 66 000 000 adult femalr* 
in the United State*, Estimaiirtf^ com at S50000 
per machine 53,000 per year irpicrp axKi $15 000 
per year for tcchnkdan/opcntor aod 3 technklam 
per machine (be total cow of tuch a nj cen i ng 
operation o\Tr the 5-ycar pefjod before a new 
generation machine might e^■oI\e would be 
$189 000000 (afcumifig no inflation) At SI3 000 
per technician, the total cott of human pfe*creen- 
Ing 13 200 technician* during the tame period 
vrtKikl be $990 000 000 (If ‘be automated 
method crou only 19 per cent of the projected 
human approach) Tht* aMuxna, of eourar 100 
per cent accurac) on the port of both method* 
dearly iho u Irnpoicble The emt of nuehtoe* In 
the automated method b only 22 per cent of the 
total Thu*, a larger number of madiine* could 
be purchjfcd to handle the recaOi, and niil the 
co^t-dTecu ‘eneu of the ainocnated method could 
ecceed that of the prrseai method 
Thcie number* could be argued, but the pouit 
b that, e^•etl at wom, an automated flow fj-ttem 
would not be more expenu c than the luiman 
approach and wtxiW be able (o reach the enure 
female population which b oot poMihle under 
the pnaent condition* Obi-ioud) lack of ipced 
and high initial con of pa - t ent *00110105 nttenn 
lea -e (hem out of the ccmpetilJcro for preKremlng 
at the man kn-d Flow-iifiem teirwri can be 
coupled with teparatorj to bolat the abnormal 
ccUi for a •econd procrceninq «ep by a s c an n i n g 
machine lotiing at each cell m more detail A* 

U icd ha* megerted the Ideal automated approach 
to KreenuW would conn** of a 0ow-*>-wan pre- 
icreeoer coupled to a •eparator and a scanning 
*j-jtem for anal>-ib of *u*pect cclb In more detafl 
The output of ibc*c machine* would then he given 
to a human ob»ervTr for final decbkm. Flow 
rrttem »cn*on exm vhkh can measure light 
*cattcnng flu u naccnoe. etc. However conrla- 
tiom ha\T >« to be made between the parameter* 
these machine* can lensc and the bkdoglc «atc of 
ccHj It b In thb area that coniidcrably more 
rt*earch effort b Dece**ary 


RjcrraEKcu 

I Hr*. C. / Sammary of the Statc-of-(be \n 
Workjhop oG AuUanadc Papaaicoboo Sara 
\naly*k, conducted by the N*tkm*] Craw far 
Health Semcr* Rc j c ai ch and Derefcpmrat, 
Health Care Tcc hn olo f y Program, ilay I*® 
pp. y’ 34 

2. Mendebohn, ML. / S ummar y of the Sute-ef 
thc-Art Worlihop on \ulotnata: Papanicolacu 
Stnear Xiul)*!* eoodurted by the N tnul 
Crnlrr for Health Smlce* Rrararch and Dc- 
vetopment. Health Care Tecfanolofy Pitw*m, 
May 1%0 p. 7 [Copie* availabic from B D. 
Warman, Chrretor Health Out Teefeaotey 
rTTgram Natxmal Center far H alth ScTrim 
Researrh and Devclup i tient, 5G00 fldwi 
Lane Rocti-CJc Md. 2063*.] 

3 Muliancy P Van DOla M L, Codier J R. 

and Dean P N Cefl (bmi; A lighi ■lanrnig 
plxrtometrr for rapid rJumc detemflUtMjo. 
Rc\ Sci Imtr 40 1029-1032. 1969 

4 %an MU M A TrojOJo T T MuJUnq 

P F and CoolieT J R. CeU mfcrofluonxnetry 
\ method far rapid flixrracence roewmemrat. 
he wart /&3 1 13-1 14 116^ 

5 Urd C L Importance of the litc frocn •hjch 

’aginal sonn are taUrtx. Sren J 

Ofa. P Oi. 3 74 754 1‘UA 

Dk Saiadeju 

/if Dr Dwm^f Ofirtai />fwlr 

In refnroee w ihe dr-vtce which aertew cm W 
edit 00 coodnuou* reeb of upc, there ore tcreral 
poino which mufl be made 
rim, it b not • coojpfetcl) automated dette 
where one put* in a raw specimen and b* *n 
output of ye* or DO for ccn-ical djtplaaa ukI 
cancer Thb Lack of complete antomatlc*i can be 
good or bad, depending 00 one • pioint of dew 
Intdbgent Interaction of human with machine 
cmainly can ptuNdde 1 powerful n>elhodolog> 
Provided the human can keep up prod□cti^^^T 
will Inciraae at lea*t by an order of ciagnlrude 
Second there niuit be fotoe t’cry carefuDy de- 
wgned lafrguardi btnlt Into tuch a semTautomated 
prcjcretning device. These Include an amirance 
of an adequate t pedttten in ter in* of both rjoandty 
and quality Preaentf) thii doe* not exuc The 
closest apprarimauan b the presence of grit and 
dirt on the tape referred to by Diamond. This wHl 
trip the marking device and force the operator 10 
look at the ipedmov 

ThJrdh during a emrory view of the specimen, 
•uch as at a false pewidvr mark, andllary diagnose* 
»uch at Inflammadon, trfchomonlasb Infestation, 
and fafeeding could be made. These ancUiatT 
condltioftf are usually represented by cells or 
material generally dbtributed on the slide or tape. 
The abibty to ancillary diagorwe* cf great 

variety is not yet feasible in compleiefy amo- 
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utftrdrrtcm* H<to cw jwk^rwwcmldf* or 
BjeHnc-tomaii iMpr*c\k»i of ^ NTcVrrt Or*>- 
k)TT S u ft ni Df «ppa™tw 

Fmalf) the »pphc*doo of "^Jccfancw In the 
\ «im P, nan b full rf untob nl (fiffnuliki 
BMd on artml tHal nmt «llh ihb •yKon, «ad 
%-hh cartfuJ i qci utai ng the 

jaxJjiem *»■> »** tluX the crib on »hkh dl« 

n->ei cojld be nude «erc Cram the ttpe 

1 ha u.im ' 1 ' LJ hi ipte of *fl »drtni*ie menlt ctO 
teraftT of thr ^lecicDCii Our prefiminar) nm» of 
to 5000 ttinpb* faxflmtrd wxe«ful ample 
prepjrailcn to oboot JO pa ctret of ibme ».htcb 
ihould hx% conulaed tntSotaDl cetti htodibca- 
lioo of rfaerrJr l l proeodof bt fXM Ubmm> 
eit4hfed m id hupiiA ihb to ma 75 per rent 
Ho^era to thli dae the ampie p re paai tMi 
p f ci M tm ha aoi been rnol rd to athfartor> 
aal DO tsthCaevarr »«nfas arebtnhm 
reau Cor dhcmeiy cf thh npe cf oatfanciton 

R/ Dr Hradrt Offtnf AearrU 

Ref mlum the toi tuadt n ahemj^ and 
atimuf ti of man aM tsachUr <ne luiputuua 
cDnadpT a dop m omUUreL XlachtDci ea be 
U mded ud recooUsed e nfi the opmrMr 
Thua, e miid} diffmra. pomneten ea be r>*ta- 
■ted ■ ratWit »(> one cbome* (t h itt> 
diJEcuh to reprefTtm man etnpletetv Pat enon 
wettQ aUMy taurpreud Ua r atkao liai;er ior 
«B (Bipeafled time Hence iraoUnboodog 
maddaesalM Ut tafc c taLthiatbe afttb^om 
pnroi •hh mo 

A Dr Aocn 0prai;f RrmmkJ 

O iloafn ha l^Tveo the moM hnntfal lum- 
iiur> of thL Sekl aod « ihoukl afl be grateful ID 
ten Od coe pouM I diouk] like uk eU rff i . « iWi 

Dr Hatn mentioned b^algnnUac cell 
d a pe mm a|eiK. Thb nify cjti oo ha been tn tlv 
biemtirr icr nme dmc but I ha oot been able 
to fiod encomfiof reporu of experiimul data. 
From bmchetcdcaJ pcfst of iew b^ahtronxiue 
d»»Jd nee bat t) tic effca on c enka l maraL 
Ho»eter n Ii poMfhfe that retatnrfy iuya e 
cBX)ttK In the onkr of 500 to 500 TRL pa 
naHnram t»in coatam mffianM Kthhy of pro- 
irol>Uc, or odia mr)ine» u a i u<m iB>h ih^ ^ 

deed Kw* Since hi»b}y pmi&ed «luroouia^ 1» 

avaflahie the point can be reaefted 

Freen boiofK pefert cf iew aone eni>ine 
kr tenlcnlar enract mt* have ihfa arthtty dace 
1“nu OBBi be ttarr^Krtcd ihrourt the emical 
natet* to cado to acom p Bih their alhMied r~a 
Hena: It mar be penobie to bolatc an ertx> me nith 
d*’dfic activiry 


Rr Dr Fm^st) Ofnmaf Awri 

ujjjpt prepararioo probiem ha not been 
ml ed The pteilaB applie* etjuaJh' *® rapWJy 
Stmin^ and lubdrat depodied reOi 

LI^ rt p arnc e with Itfr tr^ftrt cf eelh 
Thia realty me a m Btiic poblidird erperietice I 
pcacd cc ariatioD* In focm are not probion, 
at can Uc deter cdocti by the diaipnen and rrpro- 

doeiblSty cf» at efenm while the tape hi motion 

OU Dtertap can be wrlou* pnf4rm and It* 
rrmltidon aw ah effortt cf chcmhti preparation 
rf (amplca Baciaroond b reg u larltier are no yreaia 
p robton here than to any rytoloaic aoicanauon 
The Die cf the word ipectrophotomciCT” 
awociaird with aotomaied cell anatyd* hu 
punled one for ioof lime (ilnce SHence 150t 
650 1965) The word or phrver locorptwadflii It 
Imply ibai nj c m a are uken and anat)'*^ 
dnuoudy wt^ reD> arc bein^ icanoed Ha in^ 
read aod rr-rrad ihe^ p ap e r r, I arforr etldeni 
bat tha )un b not m Ii^liao cf cokn by filien 
Iracb tn photoiBctry whetba for tmlh or 
ndcrooipie objrei Since there are icchniquer 
far tree rapid icao mfeTcaperUtphotocnetty ooe 
mat mneit that the me of phrawa baphlng 
•prrrrai artalyiii be drctrulffoed whoe these 
uchaiqDirt m eat crada dbetMon The tbm 
eomaar o i I bo way i cd uc n the iotporuace of 
aero rexfiatkn )j i u.ijdjn cf edh and the d^f>* 
cant tain la pr9.ided thereby 

A fV U irtfl«n Oyoaaf AoHrLt 
Him multlpk paramrirn are each med liraity 
l0 ntnltlcycie prarrani. far fan tofbrmadon k 
f^nrd than twiltlpie parameten on 

dDQle paH The analoaT whkdi h eadtW to tinda 
«and hi thh refard b that cf twwn counting 
blach and white dc^ of both arcei patan^ thrauah 
t* icatm If at ooe Rate be recorth ccicr and at the 
othafiacm, he will net rr know how many whhe 
Wicbei ha\ pwrd the |ttei If he r C tu i d * both 
at cne faie be wtU bare tolbrmukm on tbu 
•eparate populaiiona Since there arc ah* ap many 
pcptiiatfam [ram which to Idemt^ raricty if 
tfiammaet, the lenal-parallel datyu (Vr erf be d by 
Dr Hattenbta^ ii danfcrou* »tir< mliieacfiDR 
There are len papen offered on itrf wl^ect of 
•pproacbo to pr pw'i m iliY 
Isameriaky aod Holcu and HaTcnber^ are 
ewteoned wtdi cefl aapeudnu flow lyaeim 
>*amewd,y reamna that opto-tlcc uo uic i»th*r 
cytotechnldam with leTlal mnnli^ 

would be ImpowlbJy ikpw and repeemte. H die*- 

edbet complete tyrirm rlalrTTr^ reiath ilm- 
phehy while nuLlni fma- anjohaneoui memure 
WWt cm each cell Hnleti and HerrcnbeTf gke 
dweieneral ret lew efflow ayBem. OJauWi^ 
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especially the use of nuoiT*ccT>cc ar>d the dfvraUll^ 

of measuring mo or nnrr paramcim 
Rosenbery dncrilKi a study of poxibte porom' 
etm using photographs and concludes that uiuque 
dcynipitom of nngic cells will require a comWer 
able nurobrr cf 0>e*sujT7nenfs. lie o/Tcrs oo com 
picte r>-neTn. niamoml put forward ihc Iq-potbc- 
Oi that the use of a cut-olT point compriMni' a 
dlameirT of J2 mjerofts ujil dlsiingufsh normal 
from suspicious celh in cemcaj c^ tolog) samples. 

Shuster rl «/ hsu and disciTsses sirious nngic 
parameters but concludes that any single one c/ 
them In itseiriss-eri unlikely to be helpful Husain 
lie Sliustcr ft ml dKitwes \-arious parameters and 
mclhod 

Tolies sees prcNcrcening as an incomplete and 
poHlbl> inefficient step due to tlnr resultant In 
CTravr in wori load and fall in throughput 
Hcanlc> also quetilom tlw railonahq of pre- 
vrcciitn^ before lining the ndfantages of irwJc 
irampon for cellular rpevi m em 
Sehmidt Wnnmar outlines a theoretical method 
based on optical dilTraction Hu u a contparator 
method ant) hu rompJrc filters would lie dnign- 
able orK tifter a full tie^riptlon of the ol^jert to 
be detected Is avaJlaliie ^\attenllU^g m Ids re\4rw 
states sotue of the practical requircnjeau for 
automated prescreening ty term H favors a 
mulilparameter approach of sufficient efficsenev 
to pj T the automaieti de%'iee as good as or Lester 
results than CYiotcchruclans Mrs final coenmeot on 
die nerd for clean” specimens potnu out the 
nml for integnuion brtwem preparatKm and 
sensing 

None cf the papers caiT) a strong arguojmt for 
prf scTLLf iing, m fact, socral impU dtat pre- 
scrcening wUi create more problrmi than it 
soJies ^^Tral autliork would liLr to *ee a faoai 
human decidon bui are imcrnai boi to rccon 
ale ihb wHtl the difhculiN in mat hing marbioet 
to people and the fict iliat mail deinslons wiD 
irrmocabt) be made b% Uk* machine -Snoihcr 
underlying ibemc u ihai muliiparanx-ter r stems 
are required onh DiarDond cppoilnK uch a con 
elusion. 

The cell nrspenston fkrw i stems haie a roose 
unified appearance presumahl because they 
arc aliogctUer new and il>e preparation and 
sensing are plqTicalh much nwre ntermmgW 
than synemi mmg solid sub»tnies for cell 

It js ihesTforc thought that omanc *creening 
must be approached oo an all or nothing liasu and 
the present method using cynotechnidans and 
slides can oed) be reasonably replaced by a true 
muJiiparftineter antilyxing system coratmeted with 
doc regard to the Rochanic nature of the processes 
Involied. This Implfes that prescreening s not 
llktl) to be tf ecortomical use In routine appUca 


lions arxl the attempt to match machines and c\ to- 
icchnkiara uj a single nnetn b mrleadog 

Ha, ^\aiu> 

The earlier woii of DiamooeP ' and Rlnaar^ 
appeared to demomtraicsatlsIactDril) thatpodthe 
certTcal smears have a higher frequeoci ofcmical 
cells wiih large nuclei compared with nrgaihe 
cervical smears. The further work of Eharocud, 
reported in hts ‘'Opening Rcmoiis ” ccn i &rtiB tha 
conclusion 

It remains to construct a machine which Is 
capable of duungtnshing cnvical crib with large 
nuclei from other cenfudng objects in the cmpl-* 
such as small clumps of white bJood crib, 

“1 lie development of such a machine depeods oo 
several related Cacion 

1) Impnn ed preparation of the sample to rcdoce 
the frrqurocy of cell clumps (mucuwedutiD^ 
agents—ulirasoTue) * 

2) Improved prc s rnutiQn of the sample to pm 
machine onoiyus (film strip) 

3) Producfior of a eroirinrf) practical rrooosruc 
•canning lynem with adequate ikpu) to rare 
resduiKm and subiln at the scanniog rpeeth 
requurd (i levbion or merhamcal scan) '■ 

4) L 'oluikm cf a rerogniuou niaieg) which has 
been proved capable of dbilDyuWjing large 
cm ral red mscld firm other coofipire 
o4cets (See McMaster thb Svmposlum) 

5) Produciiofi of coenpuiing facOittes to hapje- 
meni rrooomiralb the rerogn non sirtjcgv 
(small rompiuer) 

\ll cf these Canon are being caamined tn 
uxlepeixirni research yroupi in the L ciiied 
Kingtlocn with integration and xoperauoo en¬ 
couraged bv meeting together lu an informal 
group 

Si ad> prepres s b being made and there does 
not appear to be any insoluble probleta 

It seems to be generalh agreed lhar a machine 
Uiould be toien carefulh and sendbh through a 
prototype stage to oplimht parameters and. cf 
course iM-h a machine only has to carry out its 
uuL os cheaph and quickJv and no worse than 
the a TfOgc trained human obsm rr Ii U difficult 
to esiimaic hov bad the Ian u, twt one would nos 
be furpnaed to tarn that the average number of 
podiive smears foond In the same collecticai cf 
cervica] samples by trained human ob*crvefs i 
dWcreni dfnJcs imng the commoewaj cvtologic 
claskibcatiort system ones by as much as 10 lo 20 
per cent. Thb « probably due panl) to ob-erver 
errors and variaiiorti, but b aLo due to tnnt nnc 
difficulties I defining pic eb e l y the morphok^ 
characiefiflks cf rumor crib 

Ji mav vrril be that the rKamcnd criicrioo b n 
fact superior to the convcntkwal syKcm of laash 
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fic*rioo It cmaialT *«nB no »or*c «nd I pre 
cWy defintd. 

I( K cna hirlx iba the ultinuu praTilnl 
tmchlae toe rervlc^ wjw nln ^ «En be the MEoe, 
wiih TTirv mntfifif tlnm, to tKit mpurTti lor 
»hne blood cell dtffemd«l couiiti *nd poidbty 
n nmli rT' of Other fTtatfd nxnloe dlafncadc pn>- 
c c diM T t hnohlo^ irdamrop) 


RinjLTttzi 


1 Boddnflon D and Dijrmod, R A \p- 

paJitiB to autoduae prepemnn and «can- 
fdof In leal cywlofy \ted J 3 ICO- 
161 1«7 

2 Djwm, I VL P Heui<7 C P HebrT-PrrrT 

A. G «»d Trtkn, J K. CHS VR Cental 
■me anahrrer and l em iu ' J CSvl PatK Ai 
TJ4-730 1967 

3 PiJmond, R \ CylotcKT ert te r ta ppheabt id 

aukamte Kanntof cd ctmeal i u e aj i Cv ma- 
hanane7 PH D Theah, Oatad UobrtntT 
1967 

4 Dtaisood, R \ rurther i tin ill of tbe dn(le 

pffrv i anroacb to the duiil«naa of pm 
tn certaal woear \mt N Z J Obnet 
Oyaaec ]ti 107 lOO. 1970 
^ Father C Penonal riwinnauraaon oo *orfc re 
pre^res on tcVniacD acBi 
6 llutas, O ^ N Peranal coamunareihtf <n 


R»™ner D The feachthtr anrernaoe per 
■rma^ ef m^Kal neaei oe the <d 

■eefcar itee J Ofaatrt Oraaec Bm Ct^tan 
TJt ltd 


B SayeTa. J Peraonal co mju micaDon on 1 

p f t^iet i on merhaidcal M^an. 

9, Tarler J ! L Pemval tLmim uedcadon on a 


Uw \\k£ m P P Tn-H 

A }ir f» U Tr ol nr dote far automated cyTclt^ 
rfiould be capable cf aj e ni lrn out all obvfaucty 
nirmal cunplci, learm^ oolf boormal and 
qocitfanahJe nniplr* far the c y to t alu iofaftit and 
c>tap«lhofa|la It BXN do ihb alth liahe 
Mgadvc rat rqoal to or fere than p reaetM manual 
tcchmqoeaand alih Uhepotltn nueKfBdcnily 
faw tojtaily u rrbtcnce Any Bmple Judged oot 
oormal by praermbtf detke Hast be returned 
unhanned t the ertofaght far exaxnlrtadoQ \jj 
commucnal morpbofaqicaJ KehidqDe* In adcQ- 
UOD, breaise there reapproelnuielyooe-hinKlred 
ibouttsd rrth on t>pk^ the ntini- 

fomt nm be capable of eeasusli^ ceUi at rate 
approarhlna dflO ceL arcond I pr e aj ceii 
dniie (ample fa an acceptable disc period 

Abnormal crQi mandnt thep&H cr i ao at 
trnnriy larfe (ororatm undefined region of 
mnid d umok caiaJ reffalar parameief (pace At 
ptcaeni It H diSculi, if not Imp^xTbie to pi e ei aely 
define (he bcamdarie* fa ihli ^aee for the arlous 
ab-arta of abaormabty It aould leeiB bencr to 
(oocemraj on reu^ulafaf normal cdk (tod 
knere a oe^ el lutaf anefaeu) be tam e the) CaQ 
tntlun more Embed and «ed de fin e d reg fa o fa 


DYSPLASIA iNTCRriEDIATE 

SQUAMOUS CELL 



Fio 10. Slu Kau coo B u i 
ceartfed at MO mo Hd 6i3 
nm CTi dyipla^i: aad 

faterreediaw (qtanwi* crib 




n'MTOWW 


f»/ u \» J 


21<S 

ilib tmdtldimcmional ccllulif piramcirr tpacc. 
\ prr«rTeriu«; irwrururnt mw male a de^on 
on each cell In real tuor and If It Dci outride the 
rctslon for normal cellj, then that entire cellular 
vimple miHt be retunej lo the c>iotechnokit;lji. 

In a pre\'iom anide the •di’antatrr^ and dU- 
adianUBnr* of rcro and Inch resolution optical 
r\-«emJ Hrrr divuwed It vrai cmpha<aed that a 
low rmiluiion tht-sean rsttem ofTen certain 
ad\Tintacn o\Tr other riitemi for prrscrceninc It 
re p resent a ctwiprotnlv? >olutlon, a tradeolT of 
rr^utton and throuchpuL On ihu baiii, the 
pr cac Dt approach to prciciTenin^ bai been to 
dn.'tlop a mulnwaNTiencth, •hi'can fluorcfcence 
rrtan 

A fluoresc en ce method vsas cho»cn because h 
avrikli man> of the problems as»ocbted with 
micro-absorption techniquei and because It pro- 
videi Increaied icndix\-It^ \\1ule a final mtern 
would be a flo\ Hhrtniqh t^rtem to arl teve a 
dcurable cell throuchput rate, an Iniual liwni 
ment rrecrdi tlit-scao oontotir^ from cell* on 
tlidet. TIui Instrument alUmi one to relate re¬ 
corded and caleubted parameter* to a cellular 
cU'rfUwatlori based upon merphokip ‘ 

The »ln-*can concept in "ol t» recordim the 


secondan fluoro c t oc e of a ceQ ai dnciete tntic 
intcrs'ali a* the cell pasie* trader a ifit apenore- 
The cell* are uaioed wuh the mcuciraiiaoc 
fiuorochnxne acridine oranpe- Sceondaiy fluo¬ 
rescence iHt-scan contour* are recorded at MO wn 
and at 655 nm. Secondary fluorescence at 5W ctjn 
U reportedh related to the D\A cooient of the 
cell while c>noplaJmIc and nuclear Rh\ te 
ponedl) exhibit red lecocidai) floortJcrncr (655 
nni) Non-*pectfic (oon-DNA related) preen flit- 
ococmee rocavmed at MO nm, was ob«med io 
occur howc\-cr In the c^iopiasm of marore jqua* 
mous cells. Thh non-specific cjtopbuaDC nalnint 
ut tquamouj ccU* was obsenTd ujIoc any rf it* 
c ur rmt fluoiochrome naimnp technique* for 
DNA, ftjch a* those dcsrloped Ruch, 
and \ on Bertalanfli MadaandXfaan^Tiuioao- 
ipecific, preen cytoplasmic fluofesceoce unfc^ 
recopnued a* fuch, wIO mash the ctpected diffrt 
ence In fluoiescmce between a nonnal cell and ifl 
abnormal ceU ha\lnp an Increased DNA cositeoi 
IQ the nucleus but tackinp any appmiaWe os^ 
plasm 

Tlie Jit-scan cortoun recorded at MO wn and 
655 rrra on a ch-splastic and an intennediatc 
squamous cell are Uhwraied in Hstire 10 FnxP 




A_A_JLA_/l 

-- — 7» lOtl 


rio ll Stit-scaa eoottwn re 
fortkd at MO m cd cetli <*en cd 
from the kmroan oteriDe cttsts Tbe 
,cal the bottom of the Hpurf 
rriulied from the sran of pred 
tkM ruled *e*l 
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•jfh cQOtouji ihf fl u prr^ c foct Citm ihr rtuclcu* 
d each cril m mOf be dl'iin^ulibrd fi uui noo- 
fl uo r imm ee hi the O opljt n a The ctao- 
puirr fa»fiwi the afra ondet the tmeWr pot 
tkm the cun k obuj ujimuj c o( the 1)N \ 
c«Qcw cf the ctC. 

Of cc[UiJ tmfnraiice b an aekJitiooaJ panrartrr 
I^sed Uh this t e tLukpj e Sloce tbc Viotiadanei 
cf the nodeui aad c>iop^MSi are rrctu rtt/ahte 
freci the fluuititiare ewuour the micWr r>ii>- 
pfraa; ruo h al« atailahtr (or tr« tn ceD 
rfrafhniioo Frcan the ttm fluoresreatT 

at*s*a fat Firtne 10 an m rr a ^d RN \ conimi 
ta the d^^sfatifc cell ts rtUeru 
It fhtnid be noted that for the 3 VO nm Supm- 
eeoce coctoia- the Mm toder the cunri (or the 
t* celb are apyaxmmaieK equal due ao noo 
tfenfle fli»ra.Ttre to the rjicipiarra cf the 
ncrcaal toaermcdlatc a[uam Jtn ceO and the 
■“^aad flnoreartnee bi the nucleus of the d>«- 
pi*** ceD llOTteter the fluorracenee frnin the 
the dviptavVe cell o appr tnl aut I> 


twice that d the tjodrirt of tlie nonnaJ *iuainorM 
ceO lbtt« rcto qii iuori and tsolatloei of udear 
BucaeacTncc by cnc cf the slit-^can coaixcm per 
mh* lawdlcaiiOQ deredon I be made tltat cmild 
n« otbemsr be marie In cornparcf^ tma] 340 nin 
cetlida ftuDce^roce alone The ela«lfieancm 
decMon, based on ncrease tn mjclcar fluores- 
acence at ret nfa eced bt aaiBCreased N C (tuselear 
r>topbatmic) ratio far ih ct>tpia*se cell anti an 
umtasr ui 633 ura r)toplaaDT)c flucre^mre 
Figure il iJluscrji ea tome 340 run fluorescence 
Uil-scao cooioura reeotded on other celh demrd 
from the homa lenoe cmrt 

I be upper ctirv r r vam 'M be fluomcence 
scan comoui obta ned on eO derl cd frtan 
<ttiaiiaais meupU-aa comnioft berugn auface 
iracoon ui the feii Lt dtaractemed by anaUer 
sqiamota crlJ toe a tb an b t cita sc t) N C ratio 
Not hai ahiJe the N C ratio ti clrvaied there 
IS no appemaWr merrase in mirirar fltsomceoee 
I he middle run depicts fluoteaiencT ica 
contou acTvw poK morphonucirar letiLoo 
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sv'urosimt 
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iKfj TnuftWjtDcrmonal cedutu- pararocter space 
A piTtcrccnira? inunirocnt imm male a dreukm 
on each cell In fral Ume and if i( lie* om^de jhe 
mpon for uocmai crUi, then \hai enure cdluUr 
sample mim be munetj lo Uic cjnotechnologlH. 

In a prcTwia anfcle^ tjte ad\anta<(e> and dit* 
uKanto^ei of zero and hkjb re>olin»on opdoU 
were dwcutied li v^a* rrophadznl iHat a 
lov» refolulion lUt-Mam fsinem ofTrrj cenain 
ad\ amar*n ontt other f)-«emt for pre'CTcenlne Ii 
represent a compromuc solulwm, a tradetjir of 
rr^ution and |] n}ui;hput. On iho the 

proem approach to pre^Tetrurtq hat b«m to 
dcN-ekip a raulih\a\'eVra;ih ibt*can fluoroccnee 

\ floorescmce melhod >-aj rho'en became II 
a\ oidi many of tl c proWems arvxlatcd with 
micTD-abvjTption icrhnkjuo and becauv U pro- 
N-lde* Incremed Kruld it) \\’h>lc a final *)-Rem 
Mould be a fkn Hlirou^h y^-stera to •chiet'e a 
ritrgrable cril throughput rale an lolual tmtru- 
mcfll rtTortU ilit*van conUjun from celU on 
♦Udei. ThU Imirument oUcmi one to relate re¬ 
corded and calculated paramacn to a celltiUf 
daulficailoo b«d i^icn moephokep * 

The dlt-*car» concept ktvolt-w recording the 


aecondary fluoraccocc of a ceD at dacrew tune 
imervali a* the ceil pa«$ under a »fit ap m tge 
The crib arc Maioed with the metadaomaoc 
fluorochromc acndlne oransc Secondary fluo- 
reaccncc dli-scan contemn arc recorded at 540 oo 
aod at 655 not. Secondary fl u oreiccocc at 5W mn 
11 reported!) related to the UsA content of the 
cell whOe c>‘topUiraic and nuclear RN\ le- 
poriedU exhibit red Kcondary fioorocence (655 
nm) Non-ipedfic (non related) pecn ftii- 
oemccoce measured al 540 nm, was olHen-ed lo 
ocao- l>OMe\Tr In the cytoplasm of miture apa- 
mous cells. This oon-epnihe eytoplasonc tt a ird n ; 
In iquamous cell was ob*eceed using any of the 
ooreo! fluoctxrhroTQC ttainlnc techniqort few 
15NA, such ai those riet-eloped bv Ruefa, R^ler* 
and \ cm Bmalanffs \tadn aodMadn iUsnoo- 
ipeciDc, RTcrn cytoplasmic fluorcsetnee tmleH 
recognned as such hiH made the expected differ 
eocc In fluortsceoce berween a normal ctQ and an 
abnormal cell ha -uat an me teased DNA cowent 
in il>e nucleus but lading ttny appredaWe cyto- 
ptavn 

The siit-aran conioun recorded at 540 mn and 
G55 nm on a chsplnnic and an ImenncdiJtt 
iquamous cell are {Dimrated in Hfure lO Fn» 
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Tki M Slil-sca onicitiri re 
oarded at 540 nm or rdb den ed 
tnm ibc Iniman uterine eerv Tbe 
KraJe \ the bottom of the bwi*r- 
resWied from tbe mra of prm 
lioo ruled scsle 
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bcwr tli*a rfkV* Thh b iroc for T^rcd and «« 
rfkandhK, but i6tta Acwld nor be bucard a* the 
ed] iDDpte can be ImmiH ^aidy read onbodoe 
mlu ea uLi py Morrwcr If code <4<iial ^nctn i* 
Bi^iped ai the UbcT area of ibe •Itde—or e*i 
iide eanVr card—uj rcfbur ibe pres en ce of 
tboermil I vadocn paru of ihc dlde t 
oD^r rri^wef atnocnatk M^nal-dndrr 

Waft mem lo the aserare uu cr w ope to pcmn 
m, didc autooiatlcaUf prr^crectied, be 
ctuk-ajieucd by c> toarcfaaokijiw oo ihrfr 
o>» aimj^copc* 

I tbai^ rt b cry murary to the com 

eflcetKeoM* tf the T*n<*a p t ut ed iiri-i ai Hr 
MdUory hai dcav but Dr (lofra rnaVn ibe plea 
CO k>^ at uu^^baa I nooU b) ibu b ibe cocb 
r'pn^ a^xet of the f^ttem, and •emto thouqbt 
be ptncn to bcTKT and e*>*T tana of 
rcflredcn Tbe b inauu B (ample b by no mrara 
■need a» the (ctape mjear but ha* iho r> optpett 
^■rra de% efaped enpt^fh. \\ ourwKcih^ (bund 
® *0 ® per ccDt ai aeoiraic at the *Tape (tnrar 
tad the co<r cf coUecdoo ooty ahou oor-r^hih to 
«r-*emh that of coOrrtlt*{ the tcrape wtear 
^ ^r« '*«li WVd ab^ r» or rt cn tl ree 
«anain| »>*em, but (urely a dot* «>um 
10 teas »>«eiB b oot ai e*«t to 
CKMC <sd ruB at dooWe (cas (^leera the fim 
^ and the «c«d dia-er huher re^ 
*““**>*ivoe« TVahofceaabemartt^oo 
“•* form d preaetuatiOB uhadi a pmnanem 
Dr Btbljo c>li about a^naJ- o-tao* rano of 
“0 Qatadiaet I bdarv I am fftBlry of mb 
^'^‘■"™tatajo in lerina here I ^oot the e^nai 
ratBaiooc here the'■hxite a ertoptaane 
bacluTouBd It a uteful term ut iha 
d a t h a the one menurcmem nbief idenufirt 
* °ot the manner can read tmefear detail 
_ the airronndtn detattW on 

man of lnht tntnamtatinn ThM.<rf 

Wci»nh the t)peof Min «md, ilm c^ta 

“W omd^ preafMtlkw with crtoplarm 

fUJIv *** cbmm caiatDg detae cytoplamc 
*c* irptKa>. and the rang of nuclear mso^ 
of the maBpiaot, non-maCanaDt, and 
“leocrate ui^lH 


,1 **^, Qoaatimct potcmJoiafler (or b^hi 
a ooJy renjhJr Lnear nod not doeciJr 
to th«Dcptk*i coeffWemt or bsbi 
r'“WeaiQn, i c*a arWienry 

* ** potcndonmier dial Froan 
toTO per cew hsbt aUorpuoai, there are 400 
Zj~^ ’*“**> >.hh the a t i ra ^ Papani- 
aain udng tungtren btht. the differeflcc 
aahpiam nuclei and cytepUtmte hach 
S?- ^ ® toao tmlu at beu. Of coune. with 
t.ten and temroved ceD premruatloo 
“»« Imprmed oo thK but I think » tuQ 
fori^aytoio 


Dr XtiinA- ri atb quc*tu» regarding byalu- 
mtildasc Our e jtp c ik ' o ce »hh the agent hat been 
mall and moniy In ctmoeetloa «hh the alirra- 
ifam of rl«taJcy of aliiDeiiiary and reiptrmtory 
mom* mcrerfont Oim orl. ua* admitted »hh 
Um eri*> nie the point I ti bh to make In 

regard to all method* cf cell lutter cfiirtiptkin and 

ceil d i y e t ai l b ihu Tor maxnr >ean Bitie «ork 
na* done cat dm tal ayect of amomaied cell 
aoaf>B* now ctcr^ooe a ctmeeroed, and the ami 
rt to aefam iintforra, homogetteotB eberup ed 
nd diyened irari like gm-ad on ibde or tape 
the rrv fact of dobtf all iha could remcn 90 to 
70 per ernt cf the other entena of malignancy 
or *UNpM-uai tlierecf 1 he cliitler i* un apart, the 
crll debm -nd ascer diaiheo* dbappeert The 
Oumt degetum adcnoraninoma cell u do- 
inned coDipleirty and all he*e are the canOnal 
•git* cf malisnaney wtight by ibc cytotcchno- 
katoi nhcD Ctn^TTning the mahgnant (ample 
U h OUT Quanumrt and Oio«reen appaiaatt 
and the \iciert uuMHutK the principle cf itgaalinf 
ahncvmal celb of Odd* for raohrtnauoa by eye 
demand* pcrv-naiion of a* many cf iheac miena 
a* pomUe 

Sureh rODpccani'e h needed I ere Bv all 
ovton *psni totne reU* but keep them in good 
nate Lt^me* cf the tryps type out do maefa 
tUinige Pbtiieal method* «ich a* atoBUCBg or 
cNen 111 rmoc^ tend K> damage le*' lheasm*>uh 
Cy u wcf t Ti i n I u*e the rienrooic orctairy t 
eancH the labr poio ve and try to define ibe true 
pD^nt •ansi One dryened caahgnaia aoidetu 
tidl art a* ogoal ^ral the mlmeeme field mav 
mil ha the rluuer frtao *>hgh h dmmh aod t 
B tha tha makei be diafnoM* far tbe cytoiogm 

Periiapa 1 « U be forgiven if I record the apt 
emMsrnt—cf tihKb I nai not the author \N’^ 
funho for co m puter to mak the final 
diagnou I be be^ corcptaer i* th human brain— 
and It haa tl^ imje of being m a* »pr o ducrd by 
uraUUed lahca 
l>B Ka mi * uW 

I am pleaird hat Dr Cram, Dr Dirllch, Dr 
Qalbti, Dr Ilobn, Dr Mdarned and Dr Mol- 
lancy in il^ DhnadaDi hat placed their bets 
for tbe near Icnn a* I ha oo muldple parameter 
Sow tyttema for prerreeiung I uould Uke to 
«(atr, bmerer th^ pattern msifidticD (ytteto*, 
bremae of the greater amount of Inforinailmi 
eatiacted from the cdl and procemed, »i0 potend' 
ally provide finer db tln cdom amoog cell type* 
ihu will lem reMDlmicQ ryttetni Although It h 
slow and eap e OB v now hl^ raoludon trifTrlng 
dtooM be conddered a* mcood ttage to flow 
mfttm pmereener or a* Dr ^Vlcd »nH hk i-vJl.t,- 
oraton hav done m trell. to aadjt the eyto- 
p atbologto with pnsWenj celb Paoem rect^idikm 
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and a cell deriv-ed from adcoocaremoma Note 
tlic considerable IncreoK In nuclear MO tun fluo- 
rrscrnc c m the aboormal ceU The pmeot in 
\-c*tigailoo requires recocdlnp and anal>ii» of 
Ou or cscc D ce contours at MO and 6U nm from as 
man) Donnal and aboormal cell t^-pcs from the 
human utenne cervix as perabk to eatabUdi a 
data base These measured parameters arc being 
correlated with Miual cell clavlAcauons bated 
upon iwxpholog) ^ 

ngurc 12 illustrates the next nep In ihb pro¬ 
gram whldi is the automatkm of tlw sUl-scan 
coocept into a Qow iluwqh saltern to obtain 
the required throtghput of •ev'cral hundred celb 
per te cou d Celli from the cell toppl) and ttalnlng 
station will flow In solution throogh the \dew 
viilumc where thdr fluorescenc e contours at MO 
and 653 nm will be recorded from the contours 
the computer will mnkf a decision on each cell m 
real time 

The detection of an aboormal cell wUl tag that 
particular sample for reexamlaatioa b) a c>io- 
tedinologm or qiopatlKdogitt The particular 
erlli judged abnomul bv the computer could be 
ph^tkally separated from the rest b> Incorporaum; 
a flujdk gate under computer control into the cell 
collection unit 

In coodmoo, resulu to date indicate that an 
automatic prescreening instruoieot for diagnostic 
cytology based upon secoodoiy fluorescence 
contours of IndnHdual cdli obtained b) a dtt-sean 
technique, is both procucnl and feasbte 
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Diu HtAKUA 

^ r£ the dlomsiions on ap- 


or on> pnicucal device at the present tune tod 
most of t]>e cemmenu are purely rc p e tlov e 

Da*. Huirrr axd Hrarr.varao 
There b %tt) link that mc wbh to add at thu 
time. \N e are in geoerol ag reemetu with the cota- 
menis on our coninbutl^ and abo with the 
repeated idea that flow s^itcmi po«esi InbcrcjH 
adv'aniagrs over scanning systems ubere lar^ 
numbers of ccUi man be observed. 


Do. Hus-tw 


Dr \fullane> has hit on some vital and axaro- 
1X1*101 points. Ha rate of scan requirement is a tsi 
high, I think If 3 minutes to scan » 000 ctib b 
acerptabk, and a trade scanner such as the newer 
versicm cf the Quantimet image anahtins com¬ 
puter C>io*CTccn (now In our bands for tmy 
should achicsT ihb, then the ELiniicd target c< 
roartlng the field cootaming on abnormal m*% 
nant cell should permit a technician to serreo well 
over 50 000 cases per year or achieve nson : than 
7 to 10 time* the nonnal rate Any Insmnnew 
ccbtu^ £5 000 to £10 000 with depredarico and 
repair cons of 10 per cent, equate* to the pbtT « 
one teehnician a txar The benefit* art ih« 7 to 


lO-feid. . , . 

I do r«rt agree eniirtly with Dr IloJm In ba 
a»e**mcnt of pnonik* and the preference toe IM 
muldparameter approach I think we are to 
ultimate need of the Uucr but a* an Interim 
mluuoD the nmplest and fasicst way of alerimg 
bv eye to vurw the fewm posnblc fields m a ^KQ• 
num with a e u p c ern to rtbobility we are 
bedevilled with the maner of rcmlutwo » 
sus speed and to g« “within the nucW* « 
would hare to get down to a resohmon of pic^ 
poini of0 25Ma»bappcto with ihe Cynoscan ite 
Cytoscreen and Quandmet on a X20 or X/5 
oblectlx magnificatinn, can reach dowo to a u/ 
lo lOp only Uith the* limiutiom we hove 
utlliied the single spot scanner with b« mrmoo 
.nd logic circuitry to ia 2 

otdmloo txitriia and we hope the dimlnaUoo rf 
the false podiire material will be maxirod while 
sUn registeiing the true signal 
face is the inaUUty to regbier malignant nucW 
below the dometer of 10 or 12 m » 
inflammaiory luperflcial squamc nudd cause 

“’r2™^holeheartedl> that flow Tyaam 
the ^t of speed, but cm 
always been that an automauc 

be ^iiisfactoo- If It 
technician screening 

Moreover the tape cn dfae tnia pr^tto 

BCTtnh Immediate viewing and checU^ 

fmihef mentfarsed that film track would be 
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baicr this tUn Tbb b tnir far ipcrd and rate 
cf biadEi^ bat ibciaJd not be {cnorrd *i tbr 
oO BOfie CM be loaBcdliirt) read bf orthodert 
m ki tjv^ hfocTOcf If a code at^niJ ijHCra b 
BBppedoaihe libeT' am of the «Me-A)r on • 
dkt cuiirr card — to rejiirr the presence of 
abemol socM Is idDai pim of ibe tUdr ii 
onk mjeuw dmplc aiOTruttc bmal-T nder 
•Mitnrm 10 the *\CT*ae nJmjaeope I permit 
at 7 lUdc atnemailcaWT p e taim i aU , to be 
thrtk KiiLued C)tciaxhoofcn faa on thrir 
o» Mao a.up cr 

I ddol U li cry weea ta r^ lo Klenilfy the ctfct 
cf the r ar ip m proerdum I)r 
ha* dm, but Dr llofm tnokei the pVa 
■ ti Pptrn I »oukl *ey ihl» h the man 
of the »)nnii, and icTfcpta thot^ht 

ITf'en to better tnd eader fem <d 
The tT%iifc»i aampie b no tnrarB 
k tie tcTipe *near buthaa the e>taplpntr 
TO*\ekped CDtanh \\ otir*l erhiv found 
“ ® “ ® Pff cent ai acetiraie « the rrrape uneir 
•■d the con ef coBen Ion only bout one-era bih to 
coe trtah that of coOeetlnf the arrapr uoear 
1 Hr« ah WVd aboau t» or e\en three 
l *^.***^ Ujt wrely How marq 

_ ® *c»n KMesi b not ai to 

nm V dnuUe aru ayvere the am 
ima^tfldtbeteeaod tbn>er Uaher re«)u- 
'***' e»n be l« arrio « 
, * ^ l»Tatn«kB ahlefa h pennaoem 
A, ^Ml^o-notae rauo of 

I hebet I aa juiUy cf tnb- 
la tenw here ItfuoteibechriaJ-to- 
^ ** ****“^‘^ oobe bc>wplaicac 

“*i« l»ckfitwd ItB uarfd lera in thh 

"^^Itbihe onetoemaeineTrtahkh idcmifle* 
^ tw the •canner eta read nuclear detail 
^ w nartaiiitfii^ ifcniiiln oo 

aan of b^Kt ir»iaari«wa. ThK of 
S*’Jf^^^*«tTF*ofna. »ed.tbecolor 
"otta pramtatkai whb crtopfiun 

CTtoplanmc 

linear and not cOrenly 
,b,a,p^ coefWeirti . " • 


only arbitrary 

there are 400 
Min ^ the average Papam- 

e>ieT.faflnfc hack 

^ lawxM cefl prortuaiayi 

“ ^ JO 

' 4 


Dr Sianderr adu a quettlon regarding byahr- 
ronUate Oar c rp ei l e j i ce * ih the ^em hat bem 
nmall and mouly rooneruon v. ih the alim- 
t(oa of l«ctaJty cf ahmeotary aivl rrrpbatory 
murur reerrtkan Our »ark uat adoDUedly * th 
the Impure eis*> me but (he point f miih to make I 
rrjard t all oteihotb of crU Iirrter dmptlon and 
rrll d 4penal b thn Tor many tcin Lrtlc ork 
*rai dtHK* on th ual a^ect of anuxnaicd cell 
aoal)sr« (>owerrr>one lutatroed, nd the aim 
I t a tiil er i ' inuforn), hotame n ctar<, duraptrd 
and d ‘<pcr*ed ’'yrueHik iprrad on dide or tape 
rhr Trr> fact of dooift all tha could retnot SO ( 
TO per ertit of be other craena of mahfuaoo 
nr (uiptoon thereof The luarr u tom apart, the 
rrll driirri and aocer diaihed diMppean The 
fluirf) deymmte adenocarctnam ccO u dei- 
ni>ed cotnpletely and all there are the card nal 
MjTB of mal^nonet ntaih by the oHstrehno 
tmifl nhen confirmim the maisrean nople 
Unh our Quant met and C>ttXTwt apparaiut 
and the Mckerr machine ihe pnndpic ef oimaiing 
idnuainal cfh of Grid* far rorehjTBauon bt cn 
drmandt prenen airori of aa moxty cf hoe n eno 
at potaUe 

Surely compreanne Deeded Ivre ail 
oxruBi o-parai toioe cHb ban keep there food 
uai Li^mrt of ihe tnpan >pe can do miKh 
damme Ptn«c*l method uch as atotmnaa or 
eten tdii a to o o md i flirriT W Tbeanntiuh 
CytoTTem b me the lenroruc cimntrv i 
cancel ibe faW pcMin and n to define the true 
poatn (Mnal One dapereed malignant nuclea 
«IU act at nnaJ and the ostrtneorw- field 
(till ha tite ehinrr Iron 'Kluch n denred, and n 

iha that makes the dia^noM far the cytoiotpst 

IVrhjjg I »dl be farfivm if I rc a atl the ap 
t ot mis tiu—of ihieh I was oot th author Wiry 
trek further far compoter u> mak the final 
du u prof Th I art coreputer u the huma brain— 
•od It ha the vtnue of beisg nua-produced by 
untUUrd labca 
I>* KAjH-'emy 

I am plmsed that Dr Cram, Dr RKrhrh, Dr 
O llui, |)r Holm, Dr klelanied and I> klul 
laoey in (heir DiscuMom have placed their bets 
for the near term as I hat oc muhlpke parameter 
flow s y st e ms for pr es u re n jof I woold Bke t 
state, howrvtr tha pattern reeoftuiioa ^rtems. 
became of the jreater amomt of infcatnaikn 
catreeted from the cell end p fo te oe d . will potenti¬ 
ally pnjysde finer diMmctloQs amca^ cdl types 
tkan will aat> resolution rywetas Akboo^ lx b 
slow and expemve now hljfa raolatson rcrmlpij 
fbtuld be ctamdered as secood ttBfe to flow 
syaiem pstsuttner or as Dr Wled and bb coHabw 
orators bare done so weQ, to aafst the cyto- 
pathoIogiSt whh pinlilrm cells Pattern ri-eruj f.tilnj' 
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fyitcms uttUilng both cytochcmkal and rooc 
pboloific panunetcn >idl proliaWv breotoe prac 
deal cnTrr ibe nea tcvml jtan for cntrall pre 
JOTOiing *1 ihc ipccd/con nilk) of drouu and the 
ingemuty of pregranunen locmi*e and at newer 
optkal techniques for getdra; morpliologic roras 
uremeno siKh « holography are perfected. 

I would like to amvrer A M Saunders specthc 
cridoHni of my pjwicuo pubbeadom and Open 
ing RenuHa. I thank him for brimjtnp to my 
attendon for the Grst dme unce ^bnire /JO 630 
1965** that the word "spectrophotometer'* fa 
probably not appropnatcl> for a rouUlple 
wa\clenKth tero resolution flow ij-stem I will be 
more careful of Its iKc in the future 

object 1 


In our puhhcatkms on rapid cell njcaannu cci 
we ha\-c alwa>a tried to make the pomt that 
prepanikm problaid (tamplmp. faolatinc, firing, 
and staining cells) in tuspennon are (GlTerccit dm 
those of re lb depodtrd on a substrair soefa u a 
slide or tape. Tor some appDcationi they hare b«n 
solvTd for liquid flow stems and the app&ahlr 
techniques has’c been described Tor the pjoutro- 
log of crr\-ical cancer this was perhaps twr 
problem and this was not sausfactordy lohed 1 
am r e wdih IV Saunders that all lampie prepart 
tlon problems ba "e not been tolird. 

I know of DO pobIWted soludoo to ibe prohlrtn 
oftoudnch *3101105 cHU dcposiied on a tape wfii 
sufBdent resolution (0 5 p) to obtain die dfta3 
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mjijtrcd 10 chmacriw the morphoJogic dhihic mplcT prsWm BockflrrxiQd Irrrfulariiic* dtje to 
tlort odTOtUy omlrd by c) tou^JuHiaftu. To min wd wbmw will be wperimpoicd oo ibe 
wa acroa the cell »o menaure diameter i%nal< derived Eretn celli I any ttro or hlfb 
and to oh mi ^ i. the >ta\riam producrd It g tn ch raolutioa (caoniog ^itrm I oacieodcd rapU 
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procirwing ijitcim vrt fourvi ihc hoiuognmt) of 
toludomJn which thccrUiArcitHpendcrl pnn-idrd 
a dbllnct advanutce m dlininatirai »hU problem. 
I mu« ihwcforr dUagire with Dr S^undm on 
then: potntL 

Dm. Rojobero a>.d Kuxe Mmiia. Ltddn 
AXD \IaRROMT2 

\Sc lia\-c micvrtrd ihe diynmlom >on leni ui 
and bavT decided not lo ruhnur ckwnq com 
menu. 

Dr. SarMioT Wflsmar 

Thli dtfcujiion ictam to ihow that at the present 
lime the moM promidDR concept of an effectl\*e 
and economic pracreenfog tcchruqoe potnCs to a 
flow •>ncm in combination with Iminrroenu to 
npidl) meamre more than one parameter Relc- 
>•^1 to ihti, I >,-ould like to mention the qualifl 
cailom of complex optical filten it tertm quite 
poolblc to fdenlify *11011 semlHrBiwparem pardclr» 
of both gltTn refractive ItkIcx and ghxn peometr) 

itdog t ooe-nep complex optical filierv^ #>>• 
tem.^ 

ComkJer fer ifuuace, the case of a particle of 
given *o< and of two dUTerent given \iloe* of the 
refracllNT Indec (Fig 13) If the refraciixT Index 
vanea, the inteodtN of the dUTracted Dghi « 
roeantred la the for field doe* not change much in 
this cne but the mlaiK-e phase* of the acattered 
vrat'w do ihow eonidderabie chat^ (fTfl 14) 
U*ing known principle* (re/cr to the irfermce Iw 
following the *HDpetiing Remark*” thh chapter) 
ooe can design opucal Alien which dlfTereouaie 
light according to both iu magnitude and phase 
dbirfbutlon Stich a filter mav for litsunce 
nrongh respond to magnitude and phase of the 
•cattertd light as given m Hgtire 14 (a) and 14 
(b) while It retiwvc* light of the dinrlbulfoRS as 
giw in Figure 14 (c) and 14 (d) Hence, it du 
criminates between partidn acccrding to their 
die and refrocih-e ioda The nrength of the 
response of thb filter can be used for generaung a 
signal e%TTy mne a partick of given me and refrac 
the index passe* the meafuring spot of the flow 
fvttem. 

Though the example* ihown here are exomscly 
liroplc they deroorwrate the qualiftcalKm of com¬ 
plex filter* to idenUf> semi-lranspareot object* bv 
fiinultancously detecting more than one desciip- 
il\T pararnclcr 

RiroiEXCat 

1 hfoorc J D Schmidt Weinnvar IL O and 
S«vln H The IdenUficadon of small semi 
Irtnsparrnt pardeW by comple* optical filter 
(In preparation) 


Dr, SiaTtra 

Tl>e dlscuwiom on “Approaebe* to ri ' ticfc t t> - 
ing havT emphasaed the pcobiemi—«me cf 
them banc—wiuch have retarded tbc devefcp- 
ment of an adeqiuie prescreeolng methed by 
machine. 

The rooit iJgmficant of these pro bleo B b the 
Jack of exact qaaotiiatne crifcna for defiamj 
malignant or peemalignant ctQ*. Many cf the 
criteria u*ed In curreat pr rsc r eeplng atleiupti ue 
based oo vuINc propenic* but ierioia cortidera- 
tkm must be given to the devriopnicnt of criierla 
based on cell propenie* not vulbk or not prtscmly 
obvioui which vtlU be more ainenabk to madibe 
detcetioo. DnlK these criteria are estabinhed, no 
screening syitcin can be perfected 
The methodi of screening ciaienth being 
attempted fall primarily hjto two caiegorier 1) 
image proerstiog and '’) anah'sb of a mqxcr^oci 
of cell* Image pmccstiog li cx p oai vc rime coo* 
fuming and rigid in iu requIreocnB foe ipedmen 
prrparaikm, but it is potential}) capable of dWnct 
diagnoses. Th analyrii cf a ctDular lu^ienscBi 
should be if** cxpeniivT faster and more amen¬ 
able to a muliiparametn- approach- Most L»- 
efligatoo have semafd the wrd cf ck*ir*W5ty 
for some pre-pfocening to eliminate artefact* and 
coneeeime the popolauon of crfli to be soreied 
An added task cf significanet h the coUeeiiffl cf 
the cell* fca- *ubseqaeni irpeM analyds er vwul 
screm/ng A saudaeior) ipeeuneo can be obtained 
without the need for a physwian but the absenct 
cf * tvapJeie mrdlea) esamioatioti u a drawback. 
Also If DO slide is produced of the ceD ftadkd, the 
detection cf other Doo-cancerota aboortnaEtks 
would be limited 
D* Tolles 

The three key* to effccii e amooatk pre- 

aerrenJog are adnjuatr methodi of cffl coUecdoo 

to itmire a I igh degree of cancer dctectioo good 
preparative locthod* to ertsurr retemion and 
rm^Bsa on the abnormal cell cocnplenient and 
to reduce non-ctintributing background and 
finaii) the acqunftiOQ cf highJ) specific and 
dfictcni cnicria of maUgnancv which will kU 
high accuracy of dasdficatioo It b approodune 
the ^ademic to be too inshtent on "siandirtS 
when Indeed we arc ttUi scardung for roorr 
ffecu •€ quanriiarfv criteria of ojqdcfon tnoi 
that time It b cnilrei) posdbk that g 'ir« added 
attention to preparatl •€ methoeb Ip combination 
with the method of cell collection wouJd in 

immediate gam* in acctirac) and producirvity of 
the screening groups 
Dr. UAmxaCTto 

Dr Saunders comments (» thb paper ore 
the most appropriate criticbroi which could be 
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in«(k IT oot read) the uenb ai )i,rfl ■■ looL) M the 
pL mir ri The text d the paper etophadxei 
approadtat optUaiae rorkhmcM ihiDu^ imJtl 
e>de ajeo ioo aod to rnloima inW d poJthrei 
ilflui^b re J f tHMMi i.n imh rather than l e kc doo 
at abo o r ma l) Fix’ any y l r e ii pararorter am of 
parametm bdof meaaxed there h quit dlf 
fer en ce benseen the thieibotd vahm iar Kteetton 
cf oomta}) with blfh probabOlty and the thmhoU 
ahn far Kkc riop d atanemali «hb hJqfa prob- 
abOuy The btifa blad a^oaie* to Dfrure* 6 and 7 
do not nc ceatar lfy depjet a aafie ph)dcaUir 
■oeaivable parajoeicr but rad^ the tnOH coot- 
pfate aaa)>ii) ahfafa can be pg fa rmed at ooe pebn 
and me at the dcifaed tier* rale* For ti Ba an ce. th 
parameter Pt hi Figtiie 6 uould Iihely be uefaar 
to-e>tc^tla«iik rado nUch b norauily obtained 
W the meanretoent of ta dtfferem ph)dcsl 


charactenitfai, ceQ che and DNA coarrmt. Both 
of Uvie pfaydea] charactcriafa* can be meaiufed 
at CDtnpatibfc rain and whh dmOar type) of 
lectrook equJpmeiu ttUboul wrlcwdy cnciimbeT 
loK the flow rat Kmevrr optical acanuhtg far 
morpholoRlc diaractnrl«ln cmtild not be accom- 
ptubed dmultaoeoudy whh the bore inraHae 
tnents without in l o ud y reducing the flow rat 
aitafauble Tlxxe Un^ of caodderatloaa are 
onderwood by those »ho have btilh (yKena uch 
aa the taxe pr uptn c tl In thh paper The oae of the 
»enn “parametcT” carrie* the implied Iniefpreta 
uoo fhin bove 1/ neenury an rqmjile ttadi ai 
the Dtxiear-tci-cyioplajinlc ratio me aajrcm cnt 
diouU be IndocU hi the paper to cUnfy the me 
of the wear! parameter" Hoaevtr h b adll the 
caK that thb ubjeet b not the main purpoae of the 
paper 
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Cell Recognition by MultiN'anate Gray Value 
Analysis in Digitized Images 

Peter H Bartels PhJ) FI AC (hos) Jacr U Loton \U), 

F CiA P Tuadeus L. Jarkow-ski MJ) F CAP John C 
Bellajo i\L&a, Gunter F B\iir \LD FIAO, 

Gcorgc L, Wicd AUD, FMC 

4j \fKroi<i»ioty Scimctt OnUr fWrn/i ff T 9 W% in « ZVf fi 

P We>/fp imnth •/ ini$tfti CeJlffe •/ Tunn, »f rut>uis^ Turxn 

MrJictI C/Vn Twim 4n #w Rmpkttut B>a»c\, Arwiri Ftnn IndiiiUf P^iti ^ 

M ciAinjfra D C. Dffartwtfidt //WW fi «W oW Ginva/uft OicrmitT 
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ObjccUvT auemnJCTit of crll imagra^ can kid to 
claaiScanon dccWom v» favch •affn unlnchcn crib 
lo a ph-cn cell t)-pc uiih htgh Uldihoodv C>to- 
dugnotu in ihi TICL\S maocr protrniqi 
Miovn computer procoNiai? of «U 

imagm Scl/karmog pfopramj extract a oumber 
of mage pfopeniq from Unagr* of ceUt of krwH-o 
claqaficatjon and mabibh, in a mpervivd kam 
iog proce«, a cla«i6caUoa a}parttbja:i on the bam 
of infijrmatbn dent'ed from such training leu 
CeU Imaiye properuea g k eted foe thet di*- 
cnnilnatory poteaUal are mostb rebted to 
Image texture" Among ihe*c rocajurrt b the 
dmributkn of gray t'aluet u found in imaitr* 
bek»of:ing to ccUi of dllTcrcm optical 

fcanncr b capable of diidngtu'hing 180 diffcmit 
gray Jmeb. It hm been ibomi earher hem 
CtXT* o “ M that 18 pray k>eb are not only 
adequate Cw roost celi dtfcrlrainatfon profetem*, 
but that groupujg of pray t-alue* mfo interv^ of 
0 10 extinction uniu width counteract! cell to ceD 
tajiabiUty * and kads in fact, to roore condjicnt 
dbcrimlnatlon 

Tbero are uutance*, howmTr in which it li 


adi'aniaerom to male use cf the dnetEoDr 
measured praN \aluc! and anaJym them dbrah 
Tbb b the cmc uhen crib of different h-pe or 
phxfofock stale »bow change! in prav rah* 
dErtribuuon which are iman efflupared » a 01& 
exunetioo interval, became locb dKJuriLvatin; 
biformatien would be wpprrwed. Tha atuMCO 
wa* eneottaterrd in pray value damTwifoo^ 
the cynoplaim of riruj injected Hela rrOi.* * 
Ttanfiiieo bom 18 jiay kvTl type anaJya » 
180 lerel dutJonioo if mjaurd by U* prepett** 
of the cell nudied b cary dace, of cwnie, the 
pnjiury data arqmstkm from the ctSi boacc b 
Ituoally made from 180 pray kv’tb By Rurfyfng 
mutual depcndencic! among the ongraalhr re* 
corded pray value* one iboold be abk to anwe at 
a deoson »i ro w bether a cell came from coe cefl 
type or another amnning that the tvpfcal prat 
alue drpcntlenof! for both cell t>T** 

Loostd 

It U the purpose of ihb paper to describe a 
computer program de dg ned to *we» the mulir 
anaic diimbudon of grar aluo tn ceQ* cf 
dilTermi types, and to pre^eot rcftdtj obtained bv 
apphmp the program lo clinkal ceD roattriol- 


Dr Boneli k Opucal Sdenen Center 

and P iu f cjw of Microbiology Umvenicy of \moei*, 
Tuoon, ^rtror^*■ 

Dr I^lon H ChafTtnan, Departmctii of Paiholotpr 
Unhtnlty cf Vberu CoUffe of Xfedkcoc Tucwj 
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Di- Jarlnwikl b Olrucal PJihrfofbt. Toraon 
Medical Ceoier Tuaoo. Arirona. 

Mr BdUrav b 'knlor rreerammer OpUc*l Sd 
cncaCcoter Unherdtyof \mwva Tucaon, Vrbwi*- 
Dr BitoisCbKBfophyria&aacli IrroedForew 
iMtitute of Patbok^ ° 2 

Dr W'led b Hum Ri* rrofow cf Obitetnta 


Matiioai- Axn MrnKxa 
The chnical matenal cotuuted of 100 hnipfio' 
cytei each from a normal human doner and fro® 
a ca»e of nymptomauc cfirottK huipiiccyoc 
kuLemia The material was Mamed with Meyer 
Bcooct hematoxvllD Preparatkio of the material, 
and anahnJ trv the TICAS raarter procram! 
rupervised, »nd non-!upervi»ed kammp •ectfom 
have been deacribed earlier 

\ »econd »et of cefb coriwcd of fj rophocytes 
from a ca« of benign fyitiphadeniil*, and from * 
case of roaligiiant fyrophowa. TTtii tnaterfal iro* 
uafoed fay Hamt hematcrryiui. The rcRiJ» of 
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prat^ it^ bf the TICAS mmrr p m^imu vtO be 

teponed 

AH «m meewcd qd tbe CytaKU micro- 
icopc, at a ikardoifth of STO am, aod «>hh 
m e ataf ipf ^xit tin of03 X OS E ny eeQ 
irrty »H by of thr TICAS 8 

prefram.'* Frem ibc i tcw ilc d dau a ctptfnce 
of acven ce amcuiirt mcMremmu in a ac*n 
kne the cenler of each ceD »ere (decird 

kr anal^'rii cf gray Talue itepcatjeadet Thb 
anrapendi 10 mi lenfth of 3 S ^ In the object. 

ThepcogratDQrgaflJtarioat »nft dedfn rartonalc 
BTC bcMy docT^bed coder rc*dt> diogdc Br 
tredaroon to the uoJeriylnf nnidrariue acatinlct 
B gheo b an appeodiz 

PiufTBCU aei'do f In FORTTtAN I\ «re avail- 
aUe apoo request Sof tbe CDC &400 Typical run 
mne Sot crauu« sets of 100 cdh each k fl «csoo 
theCTXWOO 

Rnutn 

Prifftm FbUwai 

The ktV A (cnchiTartate analyih) pecprnm reads 
soiueuee of gray vaUn fren praekevd area 
m tb: ceQ uoage A aa of aurfa sequeaca Crm m 
irauibg sets cadi are tned a* tam^ of the ander 
tying noebaatx pe out w es A endd of both prae* 
Kt Bad* by esoa mn ag the BKiaa aod wmane e 

onnsbea^cav The prcbahfktyt fBcn 

•eqaeace of pay values can be (f eirranrl by each 
qxdfie aodel caa oos> be evaloased Ratbcr ebao 
fad the ta r um of the ecBanaoee coBtrkes, the 
pay ratoe vanab^ are oamdartned a todep etai - 
ott rcnablcs by <Via*n<q the e^tetr-^^tots cf ewb 
eovai lance matm Sotce the trairdarnrd ranahle* 
are todependent, the UkeUbood ralki can be 
readily cort yuc e d aod rleraftran^ coack iar a 
sequcDcc of (pay values Irom an taknow rcO 
In the pr ueu stody prccewsi of all rrll 
Bcaga by the XIVA ptu p ain n p r ec e OuJ bv 
■iectuinet ftmfim the center of ibe cell, aial 
•elecrfog l equ cp u of gray jIiipi aka^ dlaos- 
eiTT ilirou)(h the ce u lcr 


were r r n yc lr c d «iih an acceptably knv errw 
rate as sbc’u by ihdr clavtUscadDn matrix 

L.VBU AOi. 


LNJUlf 12 % 8% 

\CIX s% 9^ 


A pay value Kqueocc of seven -alue* aas used 
Tbe averse hichbend of aaatiiiuent so the 
oormal, or the letAemk eefl type was 

LNRJil \CLL 

LR 3 77 X ICa* 1 3 M X lO 1 

Tbe clasdficatkto hkcUhoods attained by fuQ 
data runenoo of the TICAS master prepam 
are hbtfacf Houeser only sevr i v raloes per eeO 
lie atarT\til hox aisl lie aaiqiiiia iil h iniiV m 
tbe bras of the moldvanaK gray value distrlbu' 
tkat eaduavdy A p T u tram opdoo, to noraalize 
(be ataininf bncMliy by dh^ing t hr o iqb ibc 
average pay value cf each ceffs value T m ten ct 
»ai eioplcT^cd Tbe rcroartlucie a thus based 
achaiv^ on relam value chajaps, cr paon- 
Urity It I latfely htdepODdeni cf stalimif 
Intend ty 

Oe data btao bnipt lyoiphHlaaiis (lA) aod 
Iran ate of maltptarit ly^booa (illj leo 
cf Urp and nnall ly au p tm. 'yirs were compared 
vparately 

Amain, mray value Btqocisesa of seven meaaufe- 
coniuiailv odear area were eramined For the 
set of snsaU lynaphocytri tl* faJlowusm da^lftca- 
mi esatm rcstdsrd 

L sa 

I.\ 100% 

ML 12% a% 


with the averap dasuUcmtjoo Uk hhood 
b-' ML 

^ 9 bb I 1 60 X 10* 1 


The tu sets cf Kmpbncytev from oormal 
human donor (LNRkl) and frocD ease of My m p, 
tt«n*nc chrtmic lymphocyuc kukemu (ACLL) 


Csri Zees, Oberfcacboi 

t OrltfasJ pnarram vmwa vrrvutD by M ti^, p 
Herdvd, at Sc OjwcjI Icnas Coutr U. rnti 
cf ^r<Iau, Tacm, \miaia, U.AA. 



The set of larp lynytocytrs rooked the 
daaaficauoa matiTt 

lA wt. 


L.\ 

Mb 


e»% 

w% 


68 % 


sritfa an av erap daafhcatlon likelihood cf 

LA Xlt 

^ 3 34 1 3 10 X 10> t 

(rmphocyto from 

ibe c*M of beidp, fympbadeiHtii *ad 
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Ivniphonoa raetnbfc each other more than the 
cOTwpQDcfing «nan l>mphoc) tei, and that lomc 
of the large l>*mpboc>iei in nulK^nt lymphoma 
comtirutc rigra of tymphotd tmue reaction without 
mahgnam iramfbnnatKm 

The amogciDcni and dmrfbuiion of chromaon 
in the nucleuf, atxl or the unirQnnlt> vcmcular 
or granular ruture of c^toplaun glie imponant 
diagnoctic clues. 

Mullh-ariaie anahiii of graj \-aIoci (\1\A) 
described here depends largd> on granul^t> 1a 
the scanned area. UTien e\-aluaiii^ the high aver 
age clasnficaiion likdlHoodi found for the method 
hilroduced here w»c should consider that in both 
types of d in ic a l material It would not be casj 
cien for a trained human obsener to make a 
c>^odtagIto^^ic deefdon on a cclI-«HcelI bans, with 
adequate rcUabUlty Funherroore all clatB&:a- 
lion dcdirom were made on the basu of observing 
a short scan Doe of 3 5 p length through the center 
of each cell onli It U po»ahlc to read i-alue 
•equcnces shorter than 7 values or krafcr The 
res trie tJOD to irveo values uas chosen fix reasoot 
of cotnputadoiul rScaeocy 

The M\A program computes a number of 
other dlscnmlnatan not odU^ here, lucfa «s the 
I’anaoce of a valite tequeoce, tod the radius of 
gyrariem, which eiaoutes the tendenQ of the 
absorbing material to be c on cen trated at the ceO 
center or to be displaced towards the periphery 
of the nucleus After further Bdd testing, the 
Xl\ A program ill be incorporated as a reductog 
fubnxmoc in the TICAS mjwef p rogr am. 

It should be mentkPQcd that the approach taken 
here h no longer cotnp u tationanv feasible hen 
the dependency of a large number eg., twenty 
pra> values, are estimated. New methods capable 
of compudog a likelihood for da^sificanoo on the 
h-iCT of large and even two dhncmioitilh attended 
gmy \-ahie dependence arc more powerful Par the 
dctecDon of small differences, and are prwemh 
lujdagtfng testing ‘ 

SuvWAkY 

A computer program is docribed which was 
designed to asm the molDvarlatc dtstribuiwo of 
gnq -ahies In cclU of different types after meaS' 
Jj, 30 cnt with a scaimlDg msotwipe The pro- 
mro was applied to dmkal material of bemato- 
^tic crigin and the resulu of the computcrired 
Image anal>-sei of these cefls are presented. 

Amsiocc 

Tbc A program conAlcrs the muluvariatc 
dirtributton ofnunrcudTT grr, Tht under 

IjTne computnuom am ra.dm be demo».m.,ed 


using a model comidenug enh- two consoaHhe 
gra) valoes, i.e., a bivanaic d mri b utk o, and hi 
covanarKc. 

Let tbc first of the two cond do ed gray valoa 
be denoted as \i and the value foDowing It » 
\t Let It fiirthcrtnore be asomed that both 
fallow normal dittribuuons, with "vnnt \ nift 
^ arsd vananccs sj* and Sj* 

If the value of \| h now coujpltsdv inde¬ 
pendent of the rahse previously fcamd far \ 
the btvariiie dutribotson might look as sbown to 
Figure 1 The etUpoad figure Indtates a cooiotr 
of equal probabtlity dendt) 

The elliptlnty I determined by the ropearre 
varlarwcs s and si* Since Xi and\j are bde* 
pendent rarwjom variables the coranance b zari 
the two »xa of the cUip-e In Figure I arc pariDd 
u» the \ and \, axe* arxl the covariance matrii 
looks tILr thb 

Should howma- the value fix \ dqxnd on 
the value of the f w r c w lin^ \i the bframec db- 
enbatkm might look at shown la Figure 2. 

The covariance matm m this case would look Eke 
thb 



The ctrvarianee matne u rwo-cfitoesifioDal and 
has, therefore, two agtavreinn. Tbri represent 
the duecQOTw of the aae* of the ellipre in FiffureJ 
The covariance matrix is furtbermwe cbaiac 
tailed b> two ‘'ebjcnvalues.*’ These deteuJne 
the ratio of cue acnu-a.TB to the other i e the 
ellipodn Both L u cu v ecaas and rigenralues can 
be computed from the covariance matrix 
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an. BicooNinart in oiomziD mv3n 
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ttxadvd lueibodt I ibc ci* of bf\ crUtE 
dwcitmtiar thU rtqufra cnlf tbc whiiion of 
qoMkvfe «- n nj rinn- FoT ccpTsicncc rnatncd of 
h^ber dua t tum bry cocopaiCT pnJRivui mu* 
be laal, tad tre roudoely trtHtbfe. 

1^ It Dcm be t*umed thtC tbe dependem of 
tv LLUen nh grwj valuet b djCamt bi cell 
Lmi f o bten edb of (fiSereM t)’pe. Tbe depend- 
free of eteli cell type t» drtcnbed by la covtri- 
cDce (pterK. twH Tnl|Kt be qtdt dllbrmt u 
ibovQ, far In FIfure 3 

Let now ceD be ob^rted whh vmhick \ tnd 
\ B by tbe Tafl trltitfte fat Flfure 3 

mad de ad oo Iib to be made vbe^er tbb pofan 
b e fam * to tbe bhvitie (fitinbuaon I rtlher Ifatii 
tbe btvmriatc ttbmbtrdoa 11 It Qet efa wer to tbe 
cow ear troand tSatnbanati I bat ibra, the prab- 
biUty doWcy of I (mlk off tnaefa tnore n^ddly 
tbtn tbtt of dinibatjaci II 
Ic a not t|)proprlate to enlmmie vhetber the 
pouH enme £rm dtitnbatKin I or II by coaputhig 
the probmbtlltlei 10 bev faond aluc \ b 
otncTied, «nd of K •* efxerved from the oi*r 
RTJJ*1 dUuIhuikjw far tod \d dnee tbe«e 
•je n* mdepeodent, or wxhwdcafiy <ep«fmble 



Th po»ihfIhle» DOW c*l* for BTWrn 
mohuIoD. One m»y d u -eciJy awiptixc the proJj- 
USty dendty for I t tbe point, mod that far 
popolatiaa II and »*Vn the unknown point to 
tl* Kt kr which the probability dendty b hlfber 
Sfaicc the corariance of \ and \ ha< to be 
ulcen Into ac enon t tbb mpdm an Inrcrdoo of tbe 
corarlanX matrix pr ocediue which b not 
difficult far tv dfaseumkiaal rntaple, hut which 
fa computationally opemh when a toDlilrarlaie 
raw h cocMdered Mo* lar^ cowputnt have 
ImmloD routine* arallablc a* lyiteni fupctlam 

Tbe Bcond povdfaility b to ecproi the podtloo 
cf the prfnt in ttnoi cf pair of new fan doco 
-aciabia which arc lad c p t nil qiL Such coordi¬ 
nate myiieffi arc the ey nvector* ^ the covariance 

Tfao new cmcdloaie* of ibc point aic Z. nd 
Z far Bi rd by Qnear e umii i n atk a i of the 
original cotaihnate* \ and \ {F>g 4) 

T - r + r 

I - » T + i,X 

SaccZ and Z are Indcpcwlcnt randdnt ari- 
ahkt. tbe prcfaabmBty deadly that the pci t u 
ample fn» pt^ailadm I ran dmply be coopufed 
a* tie ptodua of prohabOJty dendila to find tbe 
dbwrd laloe of Z tad lo fiod tbe ohtmrd 
vahxofZ Thb prtfaabCrry doairy an then be 
cmnpand to an anafagocaly computed Tab* far 
tbe aew coordlaaie lynm bawd on tbe eign 
vwtoooffat 11 

Tbe trao dtloo to the new coordinate ryitera b 
called linear trandbmailon of tbe covariat*e 
matria, and dnee h iboald rcautt In wttlng aQ 
covariance* to irro, Ub bocalled diagonabilng 
the corarlance TwiTti 

The ei^envalne* re prewn t the variance* In the 
dlrcetkan cf the d a m m ti j ii, or of tbe i*w <r»v 


XH 



F» 4 Tbe cocrdliiitei pant omj bo ea 

P«^ lo trraw erf new raodema arfaWe, Z, z, 

art fadependent. Each tbe 

of the origba] comLited randan, 
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pendent random %’Qriable* v^luch were forroed 
from linear cofnbinatlocts of ihc original gni) 
value* 

The ominancc matrices otimated from train¬ 
ing *ca for longer ■cqijcnca of gray x-alue*. are 
nrpreaeoted by b>-pcr-cUip*oid» In a »pace of 
dlmcmionallt) as deternuned bj the length of the 
coraideml sequence. Se\‘en coraecurtve graty 
value* repr e a en t a point In a *c\'cn dlmaawnal 
space the co\-ariancc matrix for such a population 
has ae\Tn esgemwon and ci 6 tn\'alue*. 

The M\A program finds tl>e eigcn\‘eclor* and 
eigenvalues of these cowianee matrices and 
dirccll) computes a likelihood rado that a cell 
belongs to a certain set, or another for which 
the cmTinance matrices arc known. Cells are then 
asugned on the badj of maximum likelihood. 
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cicr bypenpacci. Via Cj-ioL 12t S7I 380 
1008. 

3, EUneK P H lUhr O F Oriep J Rappaport 
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Anx CrrauMKx 


Machine Charactenzation of Human Leukocytes by 
Acndinc Orange Fluorescence 

LA^VKXNCE R. Aoaui PhJ3 and Loun A. Kauentou PilD 

BttfPInsta S B^Ud^i* Pita RmJ Xliimfte mi >0^41 


Fbou^b tlK UndiDf of tbe innaclm»k«ttc 
fliMsir . l ir cm- •cnfitr orwafc to micWc •eid* h«i 
been encnshcty hnc*d|f«i«l »ad h weD i«- 
Tioed. u c nn afiitoflgwjpmltcl opuk LW» 
tboaliiit. Ooe «udy trKlIcUn ih*t the mets- 

dirT*n*dc red flu omau ce n )oc»Ii«d by IMok 
ceUt m eytopUauc pwtldei kin cxxntimaf 
tyioiatiBl eoiyne (acid pboaphkikse) Ofcn 
DixkkT flutxnjant tuhdng i oot hdd to be 
ibeftnefy ^leafic far DNA. 

\\ bm cfamoratriK thti the EoetkdmxakQc 
red fluer t s t e u ft knpkiied ■.tpraHulky » the 
g i tnide* of bEOnao tnikocrcei ^ kcrii&te orkO^ 
aIk»H (he faoJiotTta to be elerdAed in dim 
damn iroq^ \\ ebo chow dwii frrtu floocta- 
en uudear eaitaaf cao be emoAt far eefU 
l ii ireT K fiimoo tad ouckvr Bwrp hcfn yy 

la epptyiaf tfae ledudqun of tam^evpt 
flimmetry w tmdine ortaRe-otioed Im ecOa, 
w bti been cwtre dan ibe deepfy atmird 
gnvQ e^ red fluoraeeoen fade ftfttHf uodrr 
onarim. th«i loal rtrUciani la eoncFi»tr»- 
ocn enuw tnabduy m ctafa trpoik thx cam 
upttk may vary dterwe the cwjne cf aeife* of 
meMureiDentc, tad that rtgsm of ibe ewjli rn 
fa^bl toorce aed pbotacoeur reader accurtM 
photocoetry aQ but LO3p0*qbie 

MofOcfajuiod B uu» o piet nc astl>*f' ^ 
cedi nenebg m mprndoa* eombiard with argoo- 
Kio taver eidtacm t 406 mTlkiu. u ma** proMde 
tbr bacaef an tnatmmnt* xhieh no^ the abos 
ddBenhfai and aUcrws populatktoi of flaoTNceni- 
•caerd crOi m » u viufo o to be aoafyred (br per 
cefl fltBrrtcenee t tw Muktuil B fmeurreody 
at mn up to 5,000 crUi per teeood Cdi are 
tmep^ned ihrau^ fa iu i ad later bewm 
floaretemee wiihm two navefantth rapgct 
(Jtirm—5XD A to 5000 A, tad rrd—6300 A » 
7000 A) a dTnilranromty mlaa n d whh ra 
apprr^wiiiejy fihered p fi o t o um ldpbef tubea. Tbc 
tu poJwi (apfatrdaiatthf 10 a wnaad* hi dttra- 
u*) S» eaeij ecD are ampfjfied and dc tcrnu nc 
the cwrtmaia of dot oo catSade ray tube 
The as^htaefa of celhilar red flucrecemee deter 
■unei htarrwital daplacrment, and fre iu flu- 
aeai«LM.e tVittutlije* erdcal dliyiacemew. The 
cathode ray tube do«t famiuerd by many eeCcniay 
be ptaccraphed to pcndocc ^tter dIaTTaro a* 



ttaown In riKiir* 1 1 addlikai, ibe h*ron)cni 
famorporatei ibe abfllty to jeneraxc an 0O-«ep 
of the datribndcai of don 
baimntal axn. -*ch bhrasram of ibe (fiatribu- 
doD of rod-fluorewoce ptiltc ampfjttida b pren 
m F^unr 2. 

The figure* (I and Z) are uefatii leproduokw 
^pbotograpbi taken of the cathode ray Ctdje wticn 
oormaJ fmh Kimao blood, tfi] ted 1 part blood 
with 15 pem •crMtnc orange tolodon (I mkro- 
gmn of acTyhne cnoge per ml I 0 S3Ci NaC3 
bafferrd tiili CCO Xf phoqifiaie* i pH 7 4) *at 
nan through the machine Three chmm of eai bode 
ray rube dou are ppaient (fl* I) 
temg ffKTta ef puXe anfbrudr dnaimfoa 
tort and eeusun b tbe tosnami, h Bm been 
poidble I ecpfim by t e ur pcrii^ m a rMrr comUt 
wUfa ccamo OA r ai kt y of noraai blood 

that ibe duatrr cn the left cooprln 
lympfaoeyta, and that on the right a aB ^ b m 
gramilocyvi The middle chour appear* to be 
eotnpeaed pmaanly cf loonocytet. 

TIk mfcrca m plc appearance of Ihe leukocyte* 
atamed auh aoidine dyes ha* been hcivhere 
dewjtbei f and had tu giceat e d lo oe that moca>- 
p ueVar and fraruilocytic crib woukl be fltsoro- 
metricajly dbtfaigiitrfiahlr means of the red 
fluor e wBoce cf the grantiJocyte cytnplasnlc cm- 
tents and that k-ukocyta could dblingukhed 
fiooD erytlumytci the green nuclear fluocc*- 
ceoer Hgicerer the emergence cf the mUrfV 
group was nfprim to oa At the cooceniradoo 
of aerVCne oraoge laed hero (10^ the fluore*- 
cence cf red ceS*. plaielcii and tmcokicytcs b not 
detected. Soffltina galahig far flooreaewee 
tnicjcwtpic mmharion b obtained at aer Hlrw 
taaege concentradoc* of about !&-* Lymjbo- 
cytet ihow f T cm norid and irmdraiil fine [wnw 
<f eyeeptamic red. Tbc pofyrnerphou* niKlel cf 
granoloeyte* tnciurilng coonophlh are green, and 
grwjulocytc cyioplajini are filled alih red-fiiKc 
temfag graaolr* uhlch, bi tbc case cf corfnopbik, 
are coarser and may take tcariei hoc Soeoe 
monoeiadeif celb hare more red fraoulct than 
do lymphocyte*—u fcri It b these ceil* whicb 
matbutc the tnUdle group 
The mechanta by which the Rab b taken up 
fa not knmrn to m. Xfocapafytaeetiarkfe* arr 
im 
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ADAitS AND kAltnNTDTV 
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Red Fkacticuncc ArnpU dc 


Fd I Thrtf duttm RCrtmiind by acrkilnc 
Dr»rrtc-*uilncd humao fmh blo<d. Eich point «r 
rrtpoodi t» a *fn^k ievLocytf Crrm fluoractnce 
amplUudf b Indie ted on the vrnteaJ axK and red 
fluofoer n ce cm the bGruonUl a\b. 



Red Fko Anxitvcic 


Fd 2. Uertroniealh contri ed hbujgram tbemwe 
dblributlon of the ml fluoreacmee vnpiitucW of 
uridine oranfr-fLuuird fresb hmnan ieulnrtrtt* 
VerticaJ ban tntbcaie the rel ti% uinben of ceU* Hi 
each of SO tncreinCDU of hori««iia] ■«», ml Ouorr* 
emee bHof lodK led on the honromal «b 

Uicn n to ha\T a Rrcat animt> for acndliK oranee 
but It h r»ot ctear that affirvit e> of the ^(nuncr 


kacm of no ctidcncc that aendine o iauiN^ erwj fa 
fofution aj partietCT capable of ntTrmlaim^ pirto- 
c)-to*ii Ooncrl\-abiy actnr depoddoo of the dye 
m the granulci (e%tn ajwmJn^ no acuve erfl 
uptake of d>T) could cotbiituie ibe bam of mb 
aspect of the dcaimoi' functicm of Jcnkoc>in. At 
an> raic, Jt appean that tVeE/TereTitiatwnaeeord- 
ini; to red 8uoTr<c«T thovn In ibe fi|:uii3 nfiecB 
the fonetfonal diflcTTnco between tf* feukocytet 
Studiey ebcuherc In progrti*, and »ooo to be 
reported «ee4. to confirin the corr gp oodeocc of 
•hoc functional catef^es w th the comTtmooa] 
mofpholofpc categono, and to c^•alailc ibe 
rltnEcal utflit) cf ihu technique,* 

\\ e feel that the equivalence of the |treen fluo- 
rewetKc of roooDnocIear and pofynjorphonuefear 
cell* h IntciTdlng in that It tignUies a detpet of 
•toiehfomeTry brtKTcn acridine oranRe pceo 
fluomceocc and midear EC\A-quandry and 
al<o indicatn the relaovT ab«cnce of dHtribuuooal 
OTora, Other tetulu m iha laboratory faxUaie 
iha technique may be uvcfal for ploidy detennma- 
Uon a wcU a^ for difTerendal letiLocytc ctsuntine 

SrvM^av 

Tlifte cl«*r» of leukocyno can be dhlrtFW'iied 
(a human whole biood ustpla (upradCaQ) ualned 
with aendme oeanpe by a tvro-wav’denRth raptd 
ftuorimeter 

R^rxttNcaa 

n roe R. S Glade P R and C2>ewm, U N 
Eacfar yd nc o mpra Hial fluomeent lywoma] 
tain lerhnk and appiicatioo for betnatnlcffic 
in ettigatfari Blood 3J 87-'in |MiA 
2. Jadjeci. J F Supra lal blood itodiet, non* 
arndiDe oran^ fluomecuce Blood 17t &4V 
tm 1 

3 Ramrntxiy L V and M Utned NL R Speciro- 

pbotooineT nor hammeot fcr ultrarafad eeD 
aoalyab Soence 130 bXMiJI 

4 K moiakT I- \ Adana E R, Friedma 

M and Kllnee I CXtrffnptic anaivi* m 
fmwnen non and technique (laprepjrauon) 

V Ka*tei\F H C> ccbemliral »tudte» w th arnda*: 
orange and the raOucoce of d cootarofaiaxio 
in ihe n utin* of uciete and* I c Rev Cn 


of the leukoote pranulev are re*pQn>tbk* for the 
olaervcd higli uptake of acridine crartce and die 
ollendeni devTlopment of red metachromaria 
Leukocyte! fixed ovrmfaht in fannalm, uaihed 
and rtaJned m lO"* acndinc oranpe showed tfireD 
nuclei but DOt the red cynopfafitvic fliwrrvcence 
OwCTT£7»ikio of acridine oramr In the parurla 
of cultured celU haJ been thown by Robbim and 
Mairui to be metaboJf«m dependent Since the 
punulc. may act at “rfnkr far the dye it i» not 
^cce*ary to populate an acate proco^ mch w 
nlnocytovK to expUin the «PPf^‘ 

OTtSllom of cl)^ .lulnotf vrflfJn lJ« orU 


^ I 141 >ai i%7 

Vtf' 'fef led M R Adaina, LR Znnnn(f ' 
Xlumci J and Jklaye R. E*rduiiiojrY eval 
uanoa of aendine u ca a ye as laJ »i4in tc 
twnated dJTrrcn uJ couna (1 pvepaia 
ttunt 

7 R«ler R \endine orance m metric a«l 
^rval ta. Uin N y trad. Scl J57i 211 *-H 
I ■ J 

Robb a. E and Murojt, P I DfOMoua of 
aendinr oranee-cetl mteiacuon. I I ieiTrt>- 
domh pi of acridine onaf^ parricla and cnc»- 
plaamic reddemm J Cril BioL lH SJS X 
l‘>3 
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II Wcft, S 8 Flaorarencr miciDip'nnjplKitEDv- 
rtrf of HjjwritBUy ciD» I PhyJc*l 

Terfanlqm bo b-r^q^tral Rormrrh (A. W 
PoUinn- U) Ne« Pi^n, 

loe^ pp 'na-iih 
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The Incidence of False Negative Cemcal Gytolog)' as 
Determined by Colposcopically Directed Biopsies 

Donauj R, Osteroard MJ) and Bernard Govdos, MX) 

IV/ortwirt ./ OtMna ^ G^mntrtgy at lb Dtftrtmnt tf PatitUg; Htria, Crural Huptal Tmm 
Mjm,,, {90109) .mi Hr UCLA Sdmt .j IW«i«- U, Aait!o,Ctl,ln,. 900'1 LS A. 


Since ihc adN'cni of ihc Papanicolaou uncar Ibr 
the pUTpo^ of fm'kaJ aoerr icrcctiinjr there hai 
been a cooUnulnt* debate In the hteraturt as to the 
actual effidenc) of this roeibod in detection of 
cervical ncoplaib i i-* » « £jtfanat« of the ^Ise 
WTjath'c rate of the Papanicolaou smear bavr 
ningcd from I 4* to 30 per cenc* Moat of these 
esdmaio arc ba^ed upon pallent fcUow-up and the 
nihseqoent dcvrlopinent of rtcoplaiU m padenu 
who were dnemined to be cylologscaU) nepam-e 
at the dme of the imual soretung In order for the 
false oegaON'e rate of the cyt<d 0 ff> screrraDg t«h- 
rvhjue to be deterrained at the dine of the toidai 
so e emnt; It w-wdd necosao f« cocb crrvw to 
be esahaied htoteJopieall) at that drat HowT%rr 
dace random tour^uadrant btopde* ma^ miss a 
Jedoo alfcarfv present on the ccii,<* these biopsses 
must be colpo^copicaih directed if meaningful 
data are to te obuioed Oni> tw-o retnupeeuve 
studies have compared cyioioo and co lpw o ti y 
False oegailvT rates of 0 4 per cent* and I 2 per 
cent* for carciootna in ntu vrere found. 
Fabe negative rates for dysplasia were not deter 
min ed- Toe thb reason a prONpeedve stu£t> com¬ 
paring coIposcop> and o.'tologk’ scr ee nin g has beeo 
carried out lo order to determine the Inctdeocc of 
cytologtcally negathr cervical oeoplasia. 


Matuum. Aitn Mrmoos 


The paiienti reported in this study were chnic 
padentsatHarborGencralHospital loaprotpec- 
livc £«hk>n each pahent was o-tologicaDy and 


Tbc authesi \ri*h to c upt cw their gradiwde to 
Mrs. Jknmye Marni for her diligence In tbr coodoet 
cf ihh stody 

Dr ChtcTKaid h Profespar of Otp^euk* 

ftnd GywctJcOT School rf MeeUrfoe, la 

CaUfccTiia and Head Ph^-sloan, Deportmm 
cf Obertrics and Gyw«iOfry Harbor Gcarral 
Hcspital, 1000 \Nfil Carson Street, Torraoce Call 


tcania 0030^ *»_ i. j_ 

D, G<nd» k A-lra« Pn*»« f 
UCI-^ Schod K Mc*d* 

,„d Hr»l Hn-dctai, 

Hubn Octml Tortw OHIoml. 


'"r* 


colpoKOpkalh s crt TBcd. Tbc Papankoln 
smears urre taken from the area of the squamO' 
coliiitmar junction with a MDcs* plasoc ipanila.t 
At the time of imual cytologic sg ecn in g the cef- 
povropic lesions w ere recottied. \S‘hcn the Papaia- 
coUou smear had been reported as nejatht wilt 
no exidence of thtplasiic or ncopUstk: cefli prrmt, 

the errvis was btopiied la the area dc iu oc et rated 
to be most abnarmal by colposcopic vmuthafto- 
A total of 100 patlenU were screened pro^jecdidy 
b> this combutanon of cytology and culpo<cup) 

RootTi 

b> sdecikm neganxt cytology was found la aH 
pauents {Table I) Calposenpieal>> directed biefh 

aes rrvtaied three pa dents with mDd dy-spiada and 

one with mOd (o moderate dytpiasia 1 
2) Tlib indlcaies a cytologic foLe negative rate cf 
4 per csmi for early squamous d p pl ad a. No hf 
stance* of mtraepithrkU eaedooena urre fouiai 

Dsscosiqm 

77»e iiKidewT ofcerxical fate negative cytolopc 
evaluation has been a subject of cootioxeny fce 
mv tune Nlost trodtes have bem hampered by 
the nerd for continiled pauent foOowMip after 
uiliial cyrolottw screening In thb itudy the edpo" 
scope ha* been as an acQunct to the tnaiy cf 
the mcsdence of eYtoioctcally negative cemcal 
oeoplasu Thu instrument has the advantage of 
beino able to locabre areas which are abnormal 
and ibcreforc which reqoJie crrvkal biopw None 
of the lesionv which were btopned in this serse* 
were viwble prossl and no other physical findice* 
ndicaird the need for bsopsy except for the ab- 

narmaiidn isualired on colpo-copic exanunadoo 

From the biopdes of ibe«c 100 paueno it U c\idaU 
that the eaih d\‘*plastic cban«e* of the cervix are 
rar^ misled by the techxuqoe utihjcd In our dime 
for obtainmg crmcal smear* The uv of a piisnc 

Cdpracopc* nipphcd by LehtfaM Cdp£»n:y>^ 
Cotprocopcof Vnrn^ Inn P O flcrvt73, KeodaQ, 
Florida JJlSh. 

tMUrx Corporsban, 5930 Northwrn jOehwrf 
eSucaan. IBlnoh 
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c*rcia»n* 

5qtt»a»«M dftiii*u* miW 

PJ 

Srfl'^niow dT*P^»***o M» 

iDc«lrr»w (1) 



(W i. E. X 214) 


tpauiU. Hhich C»nlrtrtfi ampknn of cbe •qa*- 
incrtituffliutr juiictiaa r^trdloi cf cti oDcerr icaJ or 
r uik«j3 t K >I 100.000, ■On'* far ^boorasl ceOt to 
be rxfatuoed rUrroir pfaerd opoo tbe tbde. 
T>icdore, iDcn t ep rormanr nd rocii fai ep l 
its^ile ti obuLiDrd ^ tbe utth troop o( tba efto- 
lofK iFtbeiqoe m lOO paikna no ccrvl- 

o) Waon »oric (bao nold Co mo dmi f drcpbua 
«u ibuod to be cytelo^lctQy necrove 

It mar be coo ri od c tl that »brci the ccrvial 
cpclo^ y e cun e i i t* obtartird la iht« fethim ttu* 
mndeore £aKe oqtailee c^tjjlogic Konrt it vrtj 

Scwuaa 

Atenoctf^lOOproctrtt IthkoovnooriDolcrto- 
lofle Mmn bin ulib abaonaal cslpOKOpfa find' 
Loft titeTe biopded m an ttnnpt B detennlDe tlK 
inddewrc ot CtW Deprave cytcisRic i-raju*tioo h 
denwonmed tlau y.be» the crmcal tcnpc 



Fm 5 C«TTKjJ b«p»y thowiDt BsSd to moderate 
dTiplwa (H at L. X 214) 
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miM cf nyV) 0 Btodme dT^ilruk am fami. 
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The Incidence of False Negative Cervical Cytology as 
Determined by GolposcopicaUy Directed Biopsies 

Donald R. Osteroard IviD and Bernard Govdos ^LD 

Dfpmrtmni •/ Ohsirtna t»d G)BK»Ugy tfte Drpmtmad •/ Ptt^slegj Gntni Tcrrma 

CsJiJtna* (90509) ad Iht UCLA Sefntt •/ \Winw Les Co] jwna 900H US^ 


Since the advent of the PaponkoUou mte*r Ux 
the purpojc of cervical cancer icreening there hai 
been a contlnulog debate In the Uterature as to the 
actual efikicDC) of this method In dctecuoo of 
cervical neoplasia' »• ’ « Emmatw of the taUc 
negative rate of the Papanicolaou nncar bava 
ranged from 1 4* to 10 per cent' Mon of these 
estimates are based i^nc patient foEownip and the 
sibsequent det'ckiptDeQt of neoplasia In patients 
vfho vvere detertnined to be cjnologically rwgadve 
at the dme of the Initial sCTeenlng In order for the 
false negauve rate of the cytology sac ening tech 
idque to he determined at the time of the hudal 
screemng U uould be neceawry for each cervla to 
be evaluated histologically at that lime. Hovrew 
since random ibur^uadrant bicgaiei may mist a 
lesion ilrendy present on ibe cendx these biopsies 
must be ccdposcopicaDr directed If meamngful 
data are to be obtained Only chq retro^ieeove 
studies have compared cytolo^ and colposcopy 
False negaUre rates of 0 4 per cent* and 1 2 per 
cent* Cor cardncmia m situ srere found. 
False ocf ath-e rates for dysplana Here ooi deter 
t rlrurd For ihU reason a prospective ttuefy com¬ 
paring colposcopy and cytotogfc screening has been 
earned out In order to determine the tnddcoo: of 
CTtokiglcally negadve cervical neoplasia. 

hfATOUAt AKD MCTHOOS 

The paltenO reported m ihh lludy were clinic 

patlenu«tH»ib<jeGenetiIHi»(iiul. In.i>i<»p« 

the ttihlm e»ch paHent ™ cytotOElcnU) end 

The eiubm '•Ur to etpr™ their srmttrfe to 
Mn Jlmntye >>'«««' 1“ her dihsence In the erenfuei 

'^Ih' SSltud U A»it«ot IWcoor of OhBeirfa 
...d OYoreelcer VO.! Sehoof of Methdoe, Lr. 
WiSISnl- .nd Ifrod Phrton, Dr,»^. 
^Jouietrie. utd OrneerJon. Ge^ 

Hcpftel. nm Wr* ^1™" Teeionce Coh- 

&Soi h A«lranr Ptofoe ef 

uSaISS Medle^t-A;^ 


cdposcoplcalb'* sertenetL The Pipamcobai 
smean Shcre taken from the area of the iquaioo- 
columnar junction ulth a Mtlc** pb*ic »p«rBli.| 
At the lime of initial cytologic laeeninf lie coi- 
poscopk lesknu >* ere l e to rdcd. \STira the Papani¬ 
colaou smear had been reported as negathe aiii 
m evidence of dysplasde or neoplaslK crib {Koent. 
the cerrix was biopded m the area dancuntratcd 
to be most abnormal by coiposcopic I’i w a lfmtf o. 
A total of 100 paticnu iierc screed peospecthriy 
by this combmaikm of cytology and (^povopy 

Rjacua 

By sekcbon oegat ve cytology sr** boad « all 
patkotj (Table 1) Cc4pa»copleaIiy tflrected bsj^ 
ssei rmTaled three padenu »lih mDd dyrphria ^ 
one >»4th mad to moderate dyspiaea (F^p. ! am 

2 ) Thu indicates a cytologic laU negadve of 

4 per cent for cariy squamous dy^riasla. 
suners of Intraeplihriial carriooma were I«m 

DoctasKn 

Tlw Inodeocc of cnmeal £ahe oegaa t tytulog^ 
eialuadoo has been a subject of cooCroNTTsy w 
tirnf Most studies have been hampered by 
the need for eontlnded pauent foflovrMip after 
Initial tvtolojne s cr ee r u ng In ihb study the 

*ccpe has bem used as an adjunct to the study 

ibe inodenec of citologkaJly negathe 
neoplasia Thu instrunient has the adi'oniace « 
being able to localUe areas ishlch are aboonnal 

and iherribrcvfhjch require ce^^■^calhioI^ hc« 

of the lesMos uhlch vitie bujpued in d* scr» 
rtf visible gTO«h and no other physical findifl|p 
indicated the need far bsopiy rmept br ^ 
oormaiiuei \uuaUaed on colpoKopir «amin^ 
From the biopsies of these 100 paueou it n evident 
that the eorh dysplanic changes of the 
rtrriy nih«d by the technique uiihied in our dfatic 
for obtainii^ cervical smears The use cf a pb* 

~^^omope. sup^leT^ 

Colpraco^ Vmenca. bvr T O 0«.f7A Kendan. 

"TS'J’lipcrsn* N«ih.»t Ihrinsav 
ChKB* lUmnls 
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J97J x-t*ao*tsT« rMQUMtnr w »occai. o-d vjvjimm , aui 



Fta. I Th$ X-ckroamao tacatacr deman m 

baced bat ocK n vacfeal cdh dsiof icDTa { yJmn iii 


pet cetA« ill naJd fynrfii.eiim bet wnb mart lewie 
■yin ^o .iM (be buccii eeaiu dropped o 17 1 per 
enu, dd fero qi i^fwActm bert^ cbe 01 
c( bocai eouaa aiai u tbe ctoe «/ 

fea tdbem i ppmeU «o be lOoewtAt tij(ha- iba 
coEaB nkeo wbea hty ferer w«t autoru* but 
kM thu aura m peseoa wiih grfid hty (rev or 
ae l y mp tD u 

Cmbo frqrti peciaici wbo in atinpiaf nro or 
mere tioa ax etaum e ij d3 lee wbreber couott 
d^ced tfom ooe taoe to dv Dext tn eoy ca uuKotf 
wvy Sea of ludi mjoxaayt cocma ««re obtaiocd 
» U ga m icc* boD) 52 h y p a eta haed atople 
pu^oex BckcbJ aod vactoa] auoi v«ned 
19 rung, nanmnl uneberyd ftu tunei and 
emved (O oppoute duoj j oqe « t2 
OuAfO a \-chroenuio couou In ttK oral aiwl 
vaf[D»i ok'rbiei (famSoer appear to be onrelaird to 
one aw o d m 

SuareoTve cfaanfca n kq of i^rm, «ci« «»■ 
am i niTl tn panena with acaw rapueed hay lever 
lyajptuuB Buccal couoti dr op p ed aa or «eveit 
tiMocer vrhro tytaptaaii bueavd kt wertty 
Vqpnal couim dwued no tread le aloe « 
anb detrearm buccal romti roae hi 

n and fdl m three rapoat cotsu me 10 Bvo acel 
dropped n Eour UBCtocef Eifbt aeo of paved 
^iccal and vaftoal cD Ooti taken Airu i ^ an oppex 
raparorjr tr ijvcBaa: I nJcc tajo acre 
oh CQooti taken hi the taioe pamt days W 
eelj carlas or Uter In of d* eifht KoUnco 
ibe buccal emt rcae at the time of asidal wrfec 

txDBod&t of the dcht nqlaal cma alvi Nw. 

V CkaouMCH 

*\ TbeX-dtnuat».iJiokt»MMtheB^hodr 
b^lacWner a a iii,k fatramiclear D«a 


partJek beOexed » he ow of the tw fcmafc w 
Stwawoei. I viQainou* epJtheflal cefl* h k 
near the kmcr aoilace of the tuickar 

o«in»i>e a [ the dbe cdfc. 1^ ord oajmj a ould 
be prtxluefd If thh partieJe dufted from I» 
Chartctcri tjc litc in tbe mjclcm oc If U unfrJded 
and tbui bec*me imlsbk n It panidpatci fa 
dynauifc bangr* fa the trtKfatv. Atwtber pm- 
rfWuT b ib« aadgeo-ajmbody compleeer alter 
tbc nafaii* j^perty of DNA matenaL U c ha^o 
fi^'wW ibo povlbC^ (hat farced V-chratnatfa 
ccuotf arc due » ptr-mhoQc chanjea, bccaioe 
thcK atperfidal edh from a rtrattfled iqoanwj* 
(pnbcGuis are tcnnfaal and not dwrined ro re¬ 
produce th m acKci. 

\^bial BMi buccal X-chramada cmmti both 
vary frm dnK 10 rime ai (he oioc htdirichtaL 
Bwcod vanatJoea can be correlated •Idi hay Sever 
aympMaia aafaosm fa Chh and to fwwmt^adf 
In which an ar y m ptncaOc (natp acrrcd ai cm* 
(loh Tbw k appear! that aettw aEkrpc *jTiip- 
WBB are accompanied by eytc<<^ effect utu^ 
peonraiEr re the towk» of the udnn Altered 
phynok^ of DMA na«iial b (wobabfa once ttr 
poridCB cr pfryaical oaa of the X-dutwnailn k 
altered. Tm (ha uork U h impr—hle to lua 
wheher a ryupfajosc change sacb aa bretkefaw 
intymacQabav lanfateddcMcSoeebuftor 
wfanber the eoelor ^lange repracsB pnmary 
lar ger fa ibo are^ reaedn 
The fid (hat vagfaial and buccal couns fa the 
tame fadrvidaa] do not alwayt vary m the tame 
dfrecdoo aa gg ee u ih»» the cfatagm v>rte rot 
predphated by tyocmic Cacaon tudt u boriaoae 
chan^ or a ihtft fa add-bav balance It ppeari 
that ibe taemr produdne deerc aa e fa buc^ X 
clj Tt aaa ttfl txunb in allergic rbmftk ■ relatrvely 
facatxxed 

Our findmg that dtf bocmJ counti ere fawer 
faan vaflnal o^ci U fa agrrmesr wlfa Moore 
wfa> toc4 wue wdfa Scott* on tha point Tbk 
dompaacy may b oo c r ej ' only ttem from >*rinir»l 
factor* t ^j a au t e at tho time the ^edjiesi wge 
eoiiecied. Work rep ute d In another conamiruca- 
ticad ha* demccatrated that local effect* of KTcral 
inUanti uurodneed into the boctal cavity altwi 
X-dseenatm c^mu w thin two nrimam Ltnirer 
faecal aura may weD reitih from the fatrrytiB- 
don web ftiWaoca a* an- vaokc, la^okli arfa 
wida *no the buccal canty whBe tbe vagina h 
reiatmiy free rf pjcb falJucncea The buccal 
tmcf aam with great frequency contcal with 
vndc vanaoDo* fa pH, ewaoJarity tetnperatme, 
deafaal ccanpoeldcD and frfatm Thu «iy«« 
that the X-chreenatfa, oegatite eellt dtte uirvSe 
than lie X-duxanatjn potldve ceOt fa ri».» , 
face ei irriadoo cr dm X-efartKaatm porfd" 
tefli adapt re IrrUaxloo ty X^hro 

BCfadve. 
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Companson of X-Chromatm Frequency in Buccal and 
Vaginal Cells from Atopic Women 

Euibe W Kaiun, MD and Lob I Platt, MJD ' 

ef ifritaiu Hmrtti Vtntnai Sdml if MtJmat KtnimqtM D C {20001) of 
Drftrtmeii if PnheUjj Grtrjf l{ Utatmij U afuifts*^ D C. {20037) USA. 


Bucca l X-chtomaiin couoti ha\'c brtn (bun4 to 
drop m ragvrced lendthT wo m eg durlog rigwwrf 
lexsOQ wh« lymptom* v.Tre •cth'C.* TV Interahy 
of rhinilU \s-as found to oorrelaie IftN'cmiy with 
\-chromJtln frcqijenc)’ fa brucc»I ceil* Hypo- 
fcnsiiixed lAOtoeo who vrcrc Crre cf 
through a poUm icudq filled to ihow depmdoD 
of buccal X-chromadn ctrunts tt the bdcht </ 
r ig v>-ecd ae«aon If poUinoiU affeca buccal 
muco** through a tyrterok znethanira we wouU 
expect that vaginal X'chromadn couna vniukt 
paralW thote o( the buoad ctiii, Thu laidy of 
(baultaoeouily cxJfacted i.'>|i:fatl and boecat ccUt 
reveaU that buccal \<hrotaatln counti ma> vary 
iodepeodeatly of ^'aginaj cooqu. 

Mtttjoo 


akoVl frean vrhfch the ccIU u ere rc tm T i e d and 
procewrd hi a manocr identical to tfioar fixrm the 
buccal mucota. Sface do dgruficant dlffereocc wao 
found in couno taken on vaginal coot* 

p»tre<l with paraAef tampon coilecoon ipeciiDeni, 
the laoer technic wa* chenen far ici co n i’eakota. 

One hundred eight pain of nnean which were 
techtucahy cdiiactary far cvaloatxic were ob¬ 
tained on 52 atopic women from a liogic p ri vate 
aUcTBy practice, SytnpowB were noted on the 
pauent* chart at the time each tpcchnai wai 
taken. Both buccal and vaginal ipcchncn* were 
ctamttd by the ttme techoJdan. TV techafoan 
wa* thoroughly eapertenctri in thU technique and 
had DO knowledge of ibe patient * rymptnes. Tbe 
fatenrity of pohinotb ay mptom wu dflatfWI by 
the riinkfan without refemce to \<hicmaiin 


Buccal and vagiiul ipedmeta from atopk 
won^ were caUecied cm the tame day Mmt of 
thoe rpednsem u-ere coUecteri on b ypo r ea c tued 
ragweed aemitive women durir^ aod after the 
1963 r ag weed pollen aeajoo. Tbe bticcal fp e dm e a 
was obtafaed scrapfag tbe inner check with tbe 
smooth roiled edge of a plastic tpoon handle. Tbb 
was immediately placed fa a boufr of 50% ethyl 
aktdiol, from which cells were ifjjv c red later by 
ernrrifugation. Smear preparauan, Papankolaou 
stain, and rcadu^ methods are described CISC' 


couno. 

Mild hay faver rated ooe pfua, was mtentdttest 
aod readily coDtroOeti by an anti¬ 

histamine. Moderate to *vcrt hay ftvrr rated nro 
plus, required frequent use of andhistnmfaes tr 
topicaJ cQfUcostpttidi irith good to poor refkC 
Infections were diagnosed on the basis of eptdetu- 
ology fever purulent "«■{»> discharge or iputua 
aod matiuc Somctmies rniisde aod Joint achmg 
or gastro-fatesrfaal dUturbanccs accompanied 
these events. 


wb«TC.‘ X-chrotuatin counts represent tbe number 
of cells containing X-chromatta per 100 countable 
is-Oi The counuhic cell Is an Intact cell whsch 


Vagfaai counD are usiaBy higher than buccal 


has a vesicolar nucleus. \ ariarioo fa duplicate ccpuau Of 106 pairs of couna only 9 buccal 
readings of sbdes by the two thoroughly eaq>eri counts cscecdcd the vaginal count and in another 
eoced tcchnidan'ohtcrvers nho peribrmed this 6 Inrtaocescounu were equal Thus vaginal countt 
rfodi atTragcd 2 66 per cent for 50 vagfaal slides mw higher than buccal couna b 93 instances 
and 2.71 fW «ni f®" 200 •!»*=<■ ' •***^ ^ X-chromaun count for buccaJ ceUs 

cells were ctJkctcd by pladng a small ronoo w«s23 J perciatandfortltf almonnmbtarNrously 

ts™Donf’nbs"byKotc*Jmtb«vm8hufor2to4 coOeettd vaginal ceUs was 54 4 per emt Ther^ 
k^rpnor to taking the buccal ipedmcn. The far tbe buccal ctnmo was 9 to 38 per cent and far 
umpon was pbeed fa a bottle of 30^ ethyl ''■ginal counts was 9 to 60 per ocnc 
^ ^_rigujc 1 ihovi's a ■erage buccal and vaginal 


Dr Kallin k Aatiit«t Professw erf MctbcUic 
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I>r Hart k Woriase Prefasof of Palbofagy 
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rigsuT 1 ihovi's a ■erage buccal and vaginal 
counts fa poDmosfa paoetto grouped by ^^^nptofn 
Intendty It may be readily seen that there is 
vtrtuall) no OoctuaikiD fa a\Tr»gc vaginal couno 
related to Inicntity of lytnpOHm- Buccal couna 
ibow an insigmScant decrease from 25 5 to 24 2 
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In Vitro Observations of Sev Chromatin m Cells 
from the Human Utenne Cemx 

Geokoe D Wilbanh, MJ3 * and Jauej A. Campbeu,* 

M Oisktna ^ G\an»if! O n t ^ Ptmtm, Lmttmti VeAca/ Cr«<rr 

Dtoi^t, \tftk CvWiM iTTiy U S A 


A ufiltJi ct cfioiaU dM* concwninf the 
rh w mj ilo body tw been amit d *aee &n» de- 
■mbed by Barr eiBi Bmmn A few of the h*jic 
qoockM b*v bm utnered, Int gwrfa pcnJ 
~-[w fotortvtkn b Kill iprculedrc The irt 

f hOTT n itn m— rPPKKi cf bnETodtmnfe 

X-cbrwnoK»DC Tha hcierochroeofc chmenoowne 
repfeann bm in the S-phcK It U not b> 

e*rfy embrrotdc okoo' t* ku ppe*tt hurr #* 
aat X-cbrnmocne becocnet haeiTicfin>aiic b 
K i niflu ty n njo er *■ “ OrlgiiuBy iW» 

brvTopvbiioifi ««i ihau|hc to iodkue me of 
nun t x inacttnokn, btK iKk iunpte fT p UanWi 
doa wt eppeKT IP be the eoiLfe •iwer • ** 

I order t etuddce the qnredofi of the acDvby 
Kt 4 fuacoeftcfthcbnerodjn»BlcX-cb j 'omaKwt e , 
u K ta wd u ^a^rafoe Kbeibrr thb 

body va prem dtrouihaui (be estJie lotef 
pipae ^ Tbs Kody «« deaftied t cil> 
mi the tn ohmeoti « u#* tbroufhout the 
abole mtotk cycio In human eeili 

blATtBUU so hIrnKu 
All KdcSc* were pcr fa r tu d od eefb obtamd 
frotn the adiib IramaD mo iue eovb Ba^Mb* 
ere caieo of dmxaOy oorml cc rvica of patmU 
Ui the out-patvtM fbnic or (ycr ari og rom* Tbe 
QMue wet nB«d m irveral ehaafci of balanced 
tall Kfunoo 10 rrtHH at couch ntma and bbod 
ti po i bb The cpkhcQun wai arparated 6roQi 
the KTOoiti tmdtf dkaecUnq micxOBcope, cut to I 
nm> [r ^i D euM , a«d en taaeU oa 0 1 thkkDCS 
coTcrArpt The Kroctsa ww placed c& aeparale 
ctiliuje naaainen Half cf the baopiy mairTial 
at bed ra 10 ^ tormahn kr blnoto^ pr epara 
uro The Ihod metium coeahted cf EaqW XltM 
Bippleiiiciaed wuh 13 Jetal calf wvm, lOO 
laun/nal peudHin and 100 itKf Krrptmnycta, 
the Pi pbatc wai 5 CO « *■ *» Oiliurei 
ere tuaititaiocd at 37* C Only piritnary niplain« 

SapportM by Cram « DUO W boca dw Danm 
MetnenaJ Fmd fcr Cwrr Retewdi 
Qmretit AAlrew I>pflTinctrt of Otaietm Sc 
Gyort*^ R»b VWthc* 0*eit. RtAtrrdw 
Jffaa^ Loti* Ffetfieal Cenwr CWa^ llOaaW 


rfibeepltbefnim were lacd, twt fibroblaH culture* 
op to 4 pawaiqn wrte mflbcd TUnc lapw phtKo- 
l^fapla were takes t varloui Loiovalj freaD 8-^ 
MXPoeb with phaie optics ai X lOOO Single celb 
cr Koall groupa of acH were fcUowed to 73 
boun i^tcr ecdpJcikm of the ednematography 
(be culture! were fired and flaloed wkh the Feui 
gen trchniqtje 

I thb ftiady the irx chmnaila vrai defined M 
mas cf chramatio material locat urlng I to Z g 
IB diameter at^areix to the loner mrface of the 
nsslrv u K iu ta an c li wat imially round or 
pb ujoemr ect It appeared nM oc ai an htsetted 
“o dtaped body wHh the open pam tgiltst the 
madnr n>en»farane “ 

Rntxu 

Initially ctU ladergotog sduih vt* i gfcued 
lo be fef Vr md to tha nect mijcait It >m 
lo ohaersT the appexrancr and aoMcy of the 
BaiT body ihnx;qboui laierphaic. Sex chroamcin 
wa* {Dusd Lo approdcaaidY S3 per cou of tbcae 
celb by phaa; enmras obrerv aita a In Sving cdh 
turci and I 33 per cent cf the ceDa fat fiwl 
atafated cufanra 

Two ephhdiai cdb and 3 fibroUaiu aer^ idere 
ufied rnfandi (taoaliy late praenetapham or 
mrtaphas) One or beah daagfettr were 
ftilloart fre«n 4 to 4fl hour* Two fibrotfafij were 
fcOew-ed ihrcwgh a teennd mltodi 28 boun later 
N Kx cbrtanaiin waa ofaarrsed at nry dm^ In 
them aedreiy tbvidJfw ceJb CTabJe* I arid tL aod 

F< I) 

One epithelial cell that did ooc contain aea 
cfarcKMUln mas wm o faau Te d to enter tTiinA«ti 
after 26 bmn Otic dataihter ctD wa» (oOoaed far 
3 hour!, aad no aex duomatJ wai olMved to 
fcns Rafale II) 

When CO Ka cbmmalin fornsd hi celb ob- 
aersed from mbodi, cell wt fab contained acx 
efartauatln mas wai aelected hr comloucd obar 
adon. 

Sex chnanatla wat Idennfied bi 3 epblcfial 
odb and 6 fiteoblam The eyJt hcfUl ccQ, ^ere 
Ufa»rd fcr 7 21 and 30 hcwi. tod the Ebro- 
Uaw froeo 13 to » boun (TaUa I and II od 
Fig 1) None cf the edb contalnfaig tea ehrtanadn 
»7 
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SvifHAn\ 

\ apin*! End buccal V-cbromada counts could 
\-ari sbrndtancoxul) b the same or m opporfic 
directions on fuccesovT paired counu from tbc*c 
t>rt> areas. During tbe course ot acih-e hay fcsfr 
buccal counu vicrc deprested but not ^’agmal 
coxmu. The meebanbm bv vihtch ratjvrced poUen 
dc prts c i buccal \-chromaim counu fn podioorf* 
appears to be pibnaril) local raiber than r.Ttemk:. 
TTic -aglnil X-cbrTxnadn count vi-as higher than 
the bucaJ count in 86 per cent of 100 nmultane- 
oujly gathered pairs of spcanscru. It is suggested 
that an iociTaied local mriace fariiaiion m the 
mouth accounts ftir ihb diflfcrence 
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In Vitro Observations of Sex Chromatin m Cells 
from the Human Uterine Cervix 

GtonOE D WiLBAXKl MJD • AMD Jaub A. Campbeij,* 
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A »c«hh ti cim concmdcf ibe wr 

t]u - r»Tw4n body hci bccQ iiiMTri ibicc &r« dc 
*rvbcd by R«t kad Benma A W of the b«4c 
qi^ation* here bet a DKfcOrd, 0nxti peni- 
wet iidormaikB b nlU ^^ecslethe. The tra 
chfoomla mM ccum a ^ • dogle brurochmidc 
X-chrenveaDe Thb heterecbmnic efammome 
rrplkxiei late b the &-phjne It b oat pmmt lo 
eviy onbryook daoet' but kpprvi Uocr as 
cne X-ebramonene becotafi betmebnrab lo 
«mbgJy mdom ammfr * OrigbaDy tU* 
beunpyiunit «« thoucH^ b IMifiif ctioa ti 
groed c oMctlracMn, but thb (iotp4; (nrplawuJon 
doe* oat «ppe*r ® be tbe anb? •n^CT' 

I erder to (be qmin of the adhiTy 

■ad II. hn .i..i' V 

n iemfd boporum u e Ute r ml oe whether tfala 
body ve* p toat throqtbetii tbe entire tmrr 
pbaae Tbb (tody «■* dci f ord to ob- 

«ert the n chnmula a i\m thioui|baut ibe 
uhale ttdiatk cyek b buitutn odb 

kU'naiAU so itmn* 

All mile* «cre per ka me d oo rplb obtained 
frotn the adnlt fnnrian uiaine ce r» k 
uciT taken d* dmlcaDy oormal cervlcc* of patksu 
m the oDt-piuem cflrtlc or operatbg room*. Tbc 
UMoe xm Tbyed In Ktenl cbaoi^ of balanced 
tail a oJ iix i n c w ronot as ouch hbjco* and blood 
ai pn a o bi e The epobefisra wa* separated &om 
the ■roc* under dmcctiog mkroi tii pe cot to 1 
mffl fragment*, and cultured oo a I thk^ms 
cterenbp* Tbe itreana »bi placed la ■parate 
ctilaire cotualnen Half of t>K Uopay matalal 
tta* fixed bi 10 ^ lormalln (or hloofaglc pr e para - 
tkn The flofd mediumcoeabteid of Eafk MEkl 
MT^e in CP t td -with 15 fetal calf aertan, 100 
OB«»/ml penkiUin axal 100 ■i T ptm rycm 
tbc %m ph*^ sraa i'- CO, In ab ■ ■ Odtnre* 
acre mamtaiaed at 57* C Only primiaY explanti 

Boipersed by Oraat g DRO M frnai llr rwTT.~i 
iW*enaJ Faad fcr Cancer Rmrofa. 
c*tew Aik^m Depa nn eut of Obrwno It 
Oynrolofy Rmb kleicj Cofletc, R*li Prob, 
tenao-St Ltir" Xtedknf Otrar CUctsto, 


oftbeepitheBustsKm used, but fibroblaK cuUtue* 
up (o 4 paatage* were udftzrd. Tlnse lap« photo- 
graphi taljni at variou* Intervab from B-60 
sernnris with fjtaar optics at X lOOQ. Single rcQ* 
or group s of cHb »ere (oOowrd up to 72 

bouts AVt emptedoa of tbe ebtematagraphy 
Uk cuhum tecrc foed and Kaiacd with the Feul- 
geo technique 

In thb Hixly the icx chrotoad wa* defined a* 
mam cf thromadii material meastMog 1 t 2 p 
In tbameirr adjacrot to the loner noface of the 
nuclear loembrane It waa usoaliy round or 
pUnoraons It appeared nCd or a* as inverted 
**u* ihaped body alth the open pan againn the 
madesr inctobrane '* 

Riaa,n 

tafaiaUy cHI usdatdng mltipd* waa aeleeted 
tnbe UlMed to the am ndicih ItwinpUnaed 
» oUej ' w the appearance and a ul v ity of the 
Bare body through^ Intetphne Set chiocnada 
wa* fctmd I approiimaiely 25 per enu of these 
crib phase tsemat obacrsatJim In Ssing cul- 
tnres and In 55 per ceot of tbe crib in 
ttaiord culotres 

Two epbhrilal crii* and 3 fibroblasts were (den- 
dfled In ndtiris (usually late protnctapliMc or 
tnetaphaae) One or both dat*h»er crib were 
(oDowed fro™ 4 to 4S hotas Two fibroblasa were 
feOnwrd through seeaDd mitad* 28 bouii later 
N tea chroutaiin wat obsa-ved t any tkoe In 
these acdTriy tfividing crib (Tables I and II and 
Fill) 

One eptihcfial ccB that <Sd not contain lex 
riutanad ma* was obserre d to enter iriuafi 
after 26 h<*jn One daughter ctD wa* foCqwed for 
2 i*»*V and DO w thsomatin wa* observed to 
(OTO (Table H) 

^''’ben no tea cluouxaila (artned hi ob- 
•rrved frooi rnhra b, cell which contained a la 
ebr wn a rin ma* wa* ■iected isr mulnuH obvr 
Tatlcn 

Sei dtromatin was Identified In 3 cpftbdial 
crib and S fibroblaM The epithelial ceC* were 
fefloweri ftr 7 21 and 50 boon, and tbc &iwx>- 
Was* from 15 to 59 boon CTable* 1 and U and 
Fig 1) Ncaie of the crib i-rwnsTt'l.ig <4ATiM.T’*^n 
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SCUUAS^ 

\ aqlnaJ and buccal \-<±romadn counts could 
Nary ilmuluncowl) in the tame or In opposite 
dlrcctiota on *uccc*i\T paired coumi from th«e 
mo aicu. DuniiR the count of acmT ha> finer 
buccal counli were deproted but oot v’aginal 
count! The CDCchanlim b) whtcb ratm'wd poUen 
depretses buccal \-chromadn coonti In poUIoodt 
appears to be primaril)' ktcal rather than r>*stcmlc 
The \‘atjinal \.-chronurin count smi hltjher than 
the buccal count in 8b per cent of 108 tlmultarte- 
ousl) gathered pain of tpetdmeni. It b suggested 
that an increased local surface imtaiion In the 
mouth accounts for thb difference 

Acs3(o\sxEDOzacE.'rn 
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T\BLE I 

SchfWMtJ RfprnnUb h J Lfnitk J Tamt CtiU 
Cffnr I FtifUut CmltMi Okurt^ 

(M - miioti*) 



HOUW 


T\BLE ir 

Stkmtite R prnmuti 00 / LntUt f Tm CAU 
a Ctrntal tkti I CHI C ttw ti Ok tre^J 
(M > mitoffa) 


ce/mcii CPiTHCuw 



HOUM 


y.ti obwvrd to enter mlto«b although the mual 
prneration lime of ihoc ccUi In our f>ftem it 24 
to 30 hour*. The tex chromatin remained suble 
thnw^tbout the penod rf Db*m-niw*i- 

Dbcuwon 


reported the ccrpuacle (Barr body) rcnairtJ 
nriblc up to btc prophajc bi the mhodc qxk 
vmhewt shovdng any oreolial chanjro in rize and 
diapc*’ in cnltura of rabbit ctlk. He al»o com- 
mented that *c* chronuiin be uHu e* tfiftingnijh* 
able m the daughter celU eari) b telophaK ai the 
nudear roembiaoca become definite. He dow an 
give predic detaih a* to the number of luch 
ob*eT\'aiiom or how these were nytA- In a bter 
«udy’* utHizbg a sbon aponar of mdated 
th)- m a ri iDe, be {bond no radkacdvit> ontt the ta 
cbirtnatb and by Feulgcn c>'iCpphotoajcti^ be 
noted that there were a few ceQi b mid to Ute 
S-phaie that contained ta cbnnailn. From 
these oham'atkras he concluded that *hhc betero- 
pyknoiic \-chronjotoroc dccondeoses ioroevrbere 
in the OBddJe of the S-piuuc toxleigocs nrpQca- 
tkm and iub«qucmh rtcnndcittc* ” He de- 
■erfbed a amall kx chronuun maa before rcpli- 
catioo aod a larger one afierward. 

DeNfari’ definlidy correlated the »cx chroma- 
tb seen b Imng cefii to that feen b ftabed celk 
He Identified a ctB tiith tex duomatb under 
phaaecontran the culture was then fixed stained, 
and the same cell agab obaerNTd Twmt>*setcn 
aucb obaerv-aiioos bnn cultures of bontan iLb 
fibroblitts coefinned that the seabed and Urbg 
sex ebromadn was idndcal Id " s e v eral hundred 
obsu tatioos" be noted that cells m eiii> bter 
phase lacked a deari> defined sex cfaromaib 
masa, but noted It to be preseta b the “bn few 
hours” prior to ibe next dindoTL He appareotfy 
did not use conematociaphy m these obs^adcmi. 
Id a later report be cwnmenti that the sex 
cfaramatui b human fibroblasts was fiamd b 
daughter eelis onl) 16 or more boon after nfitods 
(b a 20-24 hr total generation tbx) He b>-potbe- 
died that the typical sex chromatin Is a poM-repff- 
catloo form of the \-chromoiofOe 

Hotli® presented an Intercstbg h>pothfsij on 
the shape and positian of the sex chiomatm of 
cultured buman embe^'o cells b a pretimmar^ 
report. He difTcred with DcMan b that he 
observed a farm of the sex chromaun body b 
cariy micTphasc and a more dense ope b late 
bterphasc The sex chromaib was followed bio 
mii«i« but was not ob^ i xrd condnuously in 
cariy bicrphase He co mm ents that more defini- 
tb-c studies are b prugi ess 

Schvraraachcr* described ancmaiographic re- 
cordbsts of the sex chromaib Lstng culture* of 
human lUn fibroblasts he observed eleven ceUs 


jbe icx chromatb mass was first described fa 
uaBJiwd cJoEalcd cclb b, Siva Inaonja” u«i 
ta tte« culluia by 'Wci" Thvav .vra Katie 
observatkmi. __ 

Tamest was ooe of tbe first to reUte^Ftseott 

of sex chromaun to the mftotic cyxlc wben he 


frmn 7 to 52 hour* Vbc celli contarned sex 
■>hm>TenIn bodies. None of these was ol)VT\ed m 
mitosis The sex chromatb remained contuat 
dorbg the period of observation One additional 
ceO was observed to uodenro mlfow b »*hidi a 
Urge quesoonablc sex chromatb maw tp. 
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pttfcd w pmfJbMc *Dd nappewrd hi 00)7 oae tncco the pn»ncr the fwrtrhnrofc \ 
rf ibe d»«bx«-cdh c Iifu t UM o m e and crOoUr dlffemimtkm 


UlOTOcb* tbo* piu x uaiut ni '^phi a the 
rTOBUflt* « cfafwnJiIn maw In * fibfoUwt 
a pnfhK nod potdhie rc^omnion in (dopbcK 
at 00c dnushier crO 

Iti to* Budy ibe tex duxeawotnc mnwart 
proent durint the enihe penod <d obtcmMo In 
nH ceCf to hidi It *>•* UentlSed None td thcM 
ccBi were *en w enter tot* ahhoo^ the rdh 
were ScUtmrd oner the unto (rnendoe thoe 
Sex chromndn wm not (ound hi tbe cdb nhicb 
• ere KOrtij en^e J in tototit « ttn ti« 
ttarin lnicfph«*e between tw cterscd iivmt 
V up to doulie the onto irencrxikn time prior 
CO or Uiirrth^ mltodt Tbe edl cietoc> «>** 

g2 fnftc iwfm 

Our (Ui«, thot^b prefirmfury hi nambeti of 
obamtikn, *reim to aftec with the rfnrminv 
Itrkphic ot tuto ow 00 imsun fibrnfafc<u 
Sdi»«rt»cber* The* rfifler from the obmm- 
oooi c/ JktDe*° on nbhrt nod human oeUi, of 
DeMtn 00 human Muh GbraUnto, nod of 
iloti}'* OB buom anbryn fihrnblntt ** >0 ob- 
Krred tbe tec ebnnnn (o be pmeot n peruaen 
d urt ef p h nat . but eo be (<e«eiu tbo hi ceis eoier 
aem onad* Mincrr' bat fCC tt Uy repor ted 
leeduniBUin arutlao a aut* dae to ceQ dctmua 
Further obter n aoca oo mHar edit coiy retove 
tboe thffercncn 

K peatOie hrpotheto (or our obBtrsnom cony 
he Um the aa chroesaun ■ reUied n the ouioue 
■ctirtry or c^sbtKdei cf the cell, n a onif 
prc a e ii C U) retonf (perhapi ctoemoarecf) erth. 
nor m reprothifinn ceQi The pettentate of ccO* 
coctaidns n (hnsnaon n tn actK'ciy pv* 
me cuhtrn dnrcof the b^aruhnac phaK of 
fTO'toi The lex chroovertn W trot pre^nt m 
ewiy emtetook ciimH or m uierB undtHerm- 
oaiEd biood cr(b The «ex chrocaethi ■ atio 
ibm m moo malytiiant cxQ^ nnd coay be kai 
hocQ QMue cuJtirc crb after ae>cto tran^itantt * 
\t ha not ideixifled m dunmadn coaB ui 
tu^ptam cell Ima ttoated ui our tabdratory 
htwn to a -le ti o caia aocia of the emtt. aiicna 
carctnce* of the brean aad pdnc hetnarUCiij- 
pcncTtoBca, be^ the man ct p n jeu t [« rrth froan 
carcawwta m tuu cf tbe e n t a CycQe vsnathn 
of the Barr hotly dwiwa tnenatnal cyeVo t* KtU 
tpen to qomm However a uoaU 

arem that totae funciwto actWry w frem 
the heterochrotme X-oferotraanBas m tn-ika-ail 
in etucta*-b-pbotphaje «talta b the nuk* 
Rcphcatwei tater mho occur •■hfle thh X-ctrano- 
•*ne u betcmdmainc aa bdlcaied by tThnued 
\h\«ni±iDe tneorporantai • 

thhoueh far Irtm the final amwer rr^artHw. 
the actirir. and furcuon of the Barr btoy thoK 
town, mr n^rm ptobie cnrnrUooo ho- 


ScWtAJIY 

Time bp* doetnatcuraphjc obaavatket* oi 
cpnbefial celii and fibrobbu frtim the adult 
fatmun me l in e cervt* ahemed the hdemdiewtae 
X-chnwxMxw to be ainmi throu(houi bter 
pha* in cefia acintoy dimJcoc, tx« to be peeicnt 
cmiiDaMly In refli that Hfre not obwrved to 
dlride This wnati pok^ible correiatkio be 
tween tbe presence cf the beterochromlc X-chro- 
fTWT>.p . and cellular dUfaenttatiort Their find 
(n|n arc daruMCiJ h^thi of other ra nfet KOt hn 

R£ruJ^cx^ 

1 \waon, C R 8f* diSfTnJnaat* Wi nrtaytaue 
(kvchipinen I Thr Sax CWnmattn (K L 
hltarr Cd> PWiadriphra, BUB Saimdm 
0> 1%)!, pf> 244 

3 B«t L, and Bnoam, C l> A uxxphcfatpcal 

daunojoo brtwem the netataar* of the ntoe 
■id IrmsV nd the behavior of the larieofaj' 
aatrllor ihalna a cerl rnir d nadeeproaen 
lyptbnti Nature iO 6^b-fi77 IPM 

I Bianm dr Dri fartrpp 5 and Ramuex, 

O C O BlurTBsac** of the «s brernatas 
dtraa the 'nrwruaJ eycle f\b«mc 1 ^ 
VAnoal llertioe lMr*4«nety Ortoc^ 
Cbscto Idc^ Ntei 1%) 

4 Conaifs. D C Tfar diatow ef repticanoa of 

(he inaetn X th r o r o c a ome m hwMaan towd 
oe the pemas m ee of ihe betmehrocaanc acs 
dranauD bodr dimC ONA ayntbeat 
Crttrmnki ( 20-77 1967 

5 Odlieit. C r Fculiyea rewetjEn ! The Ge 

Otroaatin IR I htoorr Edf Pbiiadrlpfua, 
Fa U B Bnndrn, 1066 pp ICC 10) 
Dal idaow \ t SexnaJ duuorpliisis in rtnekd 
of ptfyt o Oifhpnucie* Wtooey^ ca anoui 
aw Biah I Tie Sex Uirnnnnn IK L 
hloorr £dl BUiadrlpfua, Pa W B Saatdax 
Cb I9bh, pp V»-75 

7 Drhtari R Sex chroeoattn roBB n li 

edmated baman crlJf toc u ce US a© 981 

toi3 

B DrMxn. R Sex chromatja Ssnnaijoei AxTriy 
ihe intertijaa of huom fibroUani Socooe 
IK 434 1064 

9. Dohumor 5 I aadSpaacn' S \ Sex cbnjwiwnw 
I»*(erii mad favatrual fveie \cta Orloi It 
1)1 ijb i9be 

ill Defax, Sater I C Sex chroroaon !■ k |i i k i. 
and hr bi rm a n CDcxaPwal eyck Aetx Crtol 
It 128 IX) 106a 

II E»xj», H J Ftto C E Lytxi, M F «to 

Or»y J tXV 4 replenticin ■ml teoetK txpre*- 
mat m fcmale tnmr wto morpfxJiifKalty 
\ cfafOTO Jou wt Natme 104 

OMTO 19bl 

1* >lola.P Shape «md pen tioo of the wxcWwnatla 
h [hia« hems eelh Acta An* 5) STO¬ 
SS, lay 
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pored la prcph* tx>d rt«ppc*iTtl Vn wily one 
of (be daughter oQi 

Mltruocb" " *»wi pb o tt u ricTogTipbe of the 
i n in u ntt of a me drrotmJin mf I • fibroblMt 
b popkue and powbie rrfmiailoo In tdophuc 
Id odc dcig[hter cdL 

I ihb Knrfy ibe me duooaJMoe remilocd 
^af-u e durfa^ cbe entire penod rf ob^itxtlon In 
all cefli b >»hich h **1 IdeDtiBed. Nwte of thoc 
alia -were »e«i \ entti mlwib »hhou<b »1* ctDa 
ne fcOened tuka the nml georr^uaD daoe 
Sat diroamo vnn m tooni [a the ceOi tthkfi 
xne aciKcly eng a g ed In mltuib at any (hne 
during Im u^dm e betwe en ^ ofamned nuunca 
or op to double the u*!*! gmerukx) tune pnor 
•0 <r fciOowintt • mheab The cell denarty wu 
dmilaT In all c ultui ei 

Onr data, iboi^h preflmmary In tmmbeta 
obimadaoa, aeetaa to ^ree w-hh the cmcenam- 
grapUe ol jm eadoet on human 6broblaaa by 
Sci^arearfur" Tboe fiffer from the obaerra- 
dooa of Jams'*’ on rabbit artd hifniin ceO*, <d 
Oeilcn on htnoan ydoh 6brablaici, and of 
Ho^j® OQ htanaa TOhryr? fibrottaau * aD cb- 
aereed the me chroowda to •* preaetst la porwona 
of btETphtm, but (a be prmt alao ta ceU* nier 
Of aedn eeliodi klagrr' baa rxceuly repormd 
KX ehrenafrn rxnaiiOB ra e*M due co cell dea nn ea 
Ftrtfaer obmmdooi on celli may revive 

iboae defferenert 

A poadbk bypothedi bt oar obaervatkni tney 
te ihiR the ms chraDBiln a relaud i tbe miiouc 
acthsy or tapahtbum cf ibe ceO, Hla only 
Fremot In retting (prrtuipa tfifTerendated) ee^ 
B« In rrprodudng celk Tbe pereentag of ceib 
rf r mlntng m* chromatin b low tn acfKely grtaa 
bt? cefcura dtuiog ibc logarUbnde pbme of 
The mx chron^tla h not preaem to 
earl^ nnIxyoDtc tiaoc* or m mere uodfT gT u - 
datrd Uood CcQt The aex chromatin b aho 
aWat fa] meat maltgoant edtf aod may be loat 
hncD tmue culture odk after aercral trao^danta* 
have nix idctulfied aex chr nmanti maw to 
otahfaant erfl Eoa tvUted hi ocr laboratory 
from ao edenocaroiooma of the cw Yoe. adeno- 
carchnma cf the bream and p c ha hananipo- 
prncy c om a, but the ma« b pretcot ca ceQi from 
tartWaui hi fua of the cerUa Cyidtc vaiianoD 
cf the Barr body dunng DJcnatnul cydei u tUU 
cfen lo quctdcai Howerer u wookt 

trcB that axiK funetmal aaMty t* proent hi 
tho heycToehremac X-ehromowme at hx&alrd 
It fiocoe-fr-photphatc wtaBea in the mule •• 
KrpHianoo may aln occw while ihh X-dtromo- 
•orne fa beierochrcanic at Inchcmcrd by tiltiaied 
tbytolcBne iii#ra pi'n «t4-»' W ■ 

Although far from the final anawer rr ga ii ll ng 
aetTvitY and function cf the Barr body iKj-^ 
efrervaiVm ugfcn powlble cenrUtkei be- 


tweeo pr eem ce of the hetciuJtrocolc \ 
T#Tir and cellular dtffamuailon 

SvMUAaY 

Timc-lapae cfacmaiograptlc ohaerratlooa of 
ephbeUaJ ccQa arwj fibroblani from the adult 
bumaa uterine cu » U ihowcd the heinietiruauii. 
X-dirookMCNSc to be ahaent thnxighoirt fauar 
pliate in telk actreety cfinding, tart to be piracnt 
emuDuotaty In that were not efcaerved to 
divtde Tbia itggm* a poarihie cwrelancBi be¬ 
tween the fuj e ucii of the beterochrunuc X-dm>- 
mowjm e aod crllular ddfaetitlarlnn Tbcae find 
Inga are dfacuaacd in light of Aher rt Mfra KikSc* 

Rarurven 
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Ituxe tdl riaUdeipWa, Pa W B Saanden 
Cd isr#) pp 2»2 244 
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I96ti, pp. 211 2ia 


23 NEtmoch, U Sex c hr o ma tin. J Med. Genet 
I 50. 1964 laO-Tb, 1J64 

"M Mittwts^ U Sex Chrotnoaoinea New 3cr)t, 
Scadenuc P r tj a. 1967 

2x Mukhojee R and Smha, k. K- Smele aedre \ 
bypcxbcM, cytoloelcal nddcnce for random 
hucth'adoQ cf \ chrococaoma In finsalc 
nndo eompicTuenL Pine. Nat Acad. Set 51 
^~jy^ 19W 

'’G. ScbwarxacbcT H. O Sex efanxnatin In Hvln^ 
human cell* » nna. Cytosenede* 2 117 128, 
1963 

27 Sllva*lnxusza, £. Cytoic^lcal derooDitnoan of 
rest In fresh oncalned preparations tmder tli^ 
phase emtrast mleroKope. Exp. Cell Res. 
IS 405-406 1957 

2fl. Tavaro, V Sex chromatin la tumor*. In Tlw 
Sex Chromatin (K, L. Mooee Ed) Rdla- 
drfpidx, Pa.^ \\ R Saundet* Co., 19t6, pp. 
405-133. 

29. Tberldacn, A. J Lyoobatloa of the \.-chn*DON 

•omr Lancet It 97 19&4 

30. Tberteijen, A. J and Lamm, I- U Difl«TtKe 

In the frequency of acx cfatomatln pcaitfec ttOi 
In DN V aynibetuin^ and BoMjTrthetiiioc 
btnnan ccOs in dwtsc ndrurcs. Exp. CcQ Re*. 
4li 215-217 I9b6. 

31 ThcrLeben, A. J and Peier»en G R Ficqueoey 
of wx<hrtrrijalri-poal£KT etlb m the lojanch* 
ndc and pockfarltbralc frowib phw* of 
bxunan crib b daue culture. Exp. OeQ Ro. 
21 566-590 1962. 

32. Wmanki. 0 D and RJehan, R. SL Tbe « 
rt/r* friteracfioo of intraepitheJuJ oeopiasla, 
nermai epsiM um, and fibroUaaa from the 
adult human m et to e cm x. Canert Re*. Wf 
1641 1W7 1906. 





im H 


Comef or Decoy Cells Found in Unnary 
Sediment Smears 

J G S Crabbb, \LD NtKCS OtCP F lAC 

CyUitc Trmfiai Cntrt, Rtiti Fm 1111/ Eaft*ad,UX 


The rwtJa rftbe fir* lywmKic asmfaidoo erf 

unae (mart far the de t e o k w erf 

of the were prrieitted by Pipirtlco tews 

■ad ilsiiball In 1^15* ud SdHiddUpp md 
vIt AjTP polAbed fm t h ef reeula In IfrW They 
fswtnrUd tb*i the tedrnkpe wb toccnfiii tor 
ftnrflrn mafifnant ^rf«drW nmui bat that It wm 
of Qttk vahx far haScctlnf the pr mj e e erf ben%a 
onnen, the lo-caQed benign papOkoua. Stnee 
that irrr.^. the method bai bera adlhed to ccewfa l l y 
oe mod) laifcr Kale far the deteetjem erf btadder 
tgaxtoforCTprriraaiJorigtB- 

Papanfaniaou had noted the pr ua nee d srudn 


with urtufT met eytolcgy can m teii t e thetn far 
taa%naat cclh aiaJ« m report than w cuch Urine 
Hnran ctauahnng these eelh have erfteo been 
referred to me becaiM no nrmnr had been raemd 
OQ cyiUAt^ 

Tlwy are fotnxl bt both iniie and Cemah: urine 
from bealtfay mb^cen as well u to urine contahilr^ 
maUgsant ceQi The cefls tbeiuseliiJ are cry 
chamtrfatfa. FTgtsre I ibtw. ibc typical decoy 
ccOs They emht. far the meat part, of round or 
oval otKki 'thh a coarse cfaramailn netweafa or 
d*y aaay be naBpictciy bypenJnomiOc There 
may be a slight ta^ erf cyuiplaam aUached to the 


\ w 



cysgii— FsfmriJsi»i vtam X Ml. 


■eyptcal ceQs in aanc aoears to which he gave the 
(Wtoe coeoe^ cdh, bee me of didr dupe and 
IlhtKrated exampfai orf ihcni in hh AlUi iE^a&a- 
par C lai^rr RnaH aho cirniiieiin oo these cells 
pfntlr^ om that Xt Andrew Rkd, die ddef 
cyteredmofagat of Memorial Ho^rftal, hew Ytafa, 
more appropriatriy named them decoy' 

These edh are very cormimly faund 6i voided 
mtac Mean and we have faund them on brnirmw 
able o rcst i nm «beo earrying oat acrrmii^ 
flrf tniae orf vorien in the dyestuSs and nibberi 
mdaorfcs where no have been erpowdt biaifafae\ 
cardoe g eta la the pw<t 

The edh bare many cbaracteTlstKs erf ™»lig 
nancy and h k hnponaat that they rftoakl be 
rrtugniml far what they are. liaJeed. many tx 
petienced t y tofagku «ho may be 


Docleui er ihk may he compittely abaem a* seen 
In Figure 2 Oxadonany ih^ may be binocfaai 
(Fig 3) and they tend t vary b dxe mmewhat 
Koowiimes there may be only few such cell* b 
vdasie wofar or they may be tabiy uomcrtaai, 50 
to 40 per ap M ■' 

It b not known from srhat dsne they or^bate 
MSm b was iqggrsted that they nnght be ^ler 
Wiatafoni* or arise from other penstade or testicti- 
l»r tkue, bit at they an aho faund b labe from 
the fmak thb cannot be so |l am orf the opioioa 
that they are uandtkaial e^thellal eetk b the 
J»WTSt erf degeneradoo JXic to ysnf n y^ uu- 
kno* £tcka b the urine aach m pH or oamidc 
presmre. the transhkioal crik start to shiirfa, the 
wadel beccane pykaoiic and the eyKplawn begbs 
»tfidmtgme and finally dhappean The nuclei^ 
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CRABBi: 



nuclei be^miung to dIfintcKntc. FIgtim 6 »Twt 7 
fbow decD} ccU nucla thiinkuig and damiegrai 
Ing 

Papanicolaou, Kou and ouucIvts have lued the 
Papanicolaoa method of pr c pa iatkm and minm^ 
but these ceils ha\T aln been noted in other 
methods of preparation and are particnlaiiy nu- 
memui m those madi- b> the cdJ couc cntr au oo 

[ 


Fw. *’ Decoy cclh without cytoplann. PapaAicclaou 
ttain. X 640. 




Fio. 5. Binudeate de to y erf with one ef the norid 
u ndefyoinf dettetmanon PapanicHaoo stain X h40. 


Fio 3 Bmuckai decoy cell Papanicolwi rtain 
y 040 


. ^ 



Faj h. Decov cdl » th thnnhng nuriem 
Papaxuedaou stain. X (rtO. 




FK^ 4 cpitbriU crib “ I 

<,4^ ,0 (-m decor crib. P.pooicoUoo , 

ftain. X 461 


J 


l,>,rf.Qv rwelis ^ tfisintegiates. Flptre 4 

.hows tiamicooil Fm. 7 Decoy cdl whh midcu. karror 
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tTVHtwvt* »»-h 0 t^«i ti RoCc 'Thb mcT b« doc to 

cm tltfl^ j doD wtucfa pnbablr COCCT 

>tit tbe dUucgTXtke of tbe uuskkul c«Q> 

At tirin*i7 tr»ct eytolqpf b very dlfindito 
tnttT pftf »Tw1 the p »ei tn ce of cocnet or dc tt oy ceOt 
canpcDVttobe Tbeparpov c£thls 

paper b id want penoB* \ibo m frfarnfllarrtfah 
Type of cytofi^ cr «bo art ciofiif h fcr the 

flnt time to beware cf tboc ceUr> 

SetOUAY 

Comet or decoy edb eften tsuod In orlae aEDCU^ 
locA ruber Ube m>%Dai>t celb and can mbkad 
pxtholocba and crtotrcbidcitm into fMof 
poabire repert a ben the cynoaeopy pr twei to be 
negathc. Tbcy are on>r tTuftioaal eelli 

Their chaivterbdci are [Lbjatrated aad ng ej - 
tke ai to bcM they arfetnate b offered. 

tUraaKAon 

I Cr»tibe.J O A,Cre»(be.\Y C Saw,T 8. aol 
VYUhasB, it. H ^ The eyuikgieal dlagn uah 
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2. Kom, 1- O yteUfnrd Vi K Rkid. A., Vleiick, 

W F and KeOy R. E. Car ci aegenpli in the 
hosian nrloary hiadder Otaervaikn after 
apeaure to para-aafnodiphenyi New Ei^ 
J Vied. Pli 767 TTQ. 196V 

3 . Roa, L. O. r DUfoonte Cylolcgy aad la 

Hlrlcpatbijaglc Bada PtnladeipUa, J B. Ltp- 
pfocoR Co 1968, pp. 409 and 410 

4 P apuik ofaoo, O N The nriaary and male genital 
fTauma In Ailaa of Eakihath Oy tiJo g y Ckur- 
bridge VXaa^ Cbmamwenldi Foad, Harvard 
Ufrf'ndty PnM, 19M 

3. O. N. and v F Uriec 

aedimeii tmean m dugnoado punndm e in 
enaerra cf tha urinary trart. Science Itl 519~ 
S20. IW5 

d Rrfe P A ro ut i n e mednd far the preparadcB of 
the ceOa of urine. BnL J InduK. Vlad, lit 164- 
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7 fichoddlapp C. J and Vlanball, V F TIk 
drtmjim of cancer celii la the oruK citiiical 
appniaal cf the PapardeefaoD i iall » .«l . J Urol. 
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Pcntoneal Fliud Cytology Associated with a Sohd 
Ovanan Teratoma m a Mouse 

Iarrv McGo\van, MX) Robert H Davts PhX) and Bnx Bunnao MB 

Dtt^nmnd tf OitUtna <W Cytrahfj Gr^ ICclaN*' Umrnt, Mfjtttl Ccbr 
D C (^*0017) oW Dfftrtm^ $j O^Oxirvi ni Gjwtrtitfj 
HthmiMt AftJuMl (Mlftt Phihdtifh* J 9102 


TTic trcitmcnt of onnan cancer coodnuo to be 
aaodated with poor patient furvival due mainly to 
our inabibty to detect the dueajc in iu indplcnt 
ftage*. Malignant aoUd teraiomai are one type of 
cn.’irian cancer in which the prognoth h t^v-cr 
sail) unCav'DraUe * 

Spontanezna malignant m^rian lemtoaiat in a 
moiae are hirtoJogKaJIj IQx the teratomai ob- 
tenvd la womeix* ’ ® In normal wotna) and In 
female mice, perltoDcal fluid h in a rate of cellular 
equiUtrrium. iVe have efemormrated that the dl*- 
tributioo of perhooeaJ fluid oeUi in tromcn and 
female mice ii dmHarly affected by esdoedne 
aJteradaos, ridUtkn aod loflammado^ aj \fvll aa 
t'arioui pbyBologic rate*.*^ ** We beUete 
that peritoneal fluid leodi (tKlf to cytoefiagooda. 
Otc prmioua tntdki lodiatie^ that the female 
moute h the laboratory caodd ax»t comparable to 
the vroQKo, from the itaodpomc of periiooeal fluid 
odiular cocnpoift/oo, and coracquenih u it a 
dilBcuIt to ommipc claiely a large group of \ 'onien 
tTver an catcixfed period </ tune for orarian turoor 
fermidoo, we have uied the tnouae. 

We lia\*e {bund that primary m-anan neoplama 
of coeiomfc (germinal) eplthchum In mice w-ere 
related with a notable clvaoge la the cytodifferm- 
dal count of peritoneal flu*d month* bclbre mar 
phnlogie celluiar nnadcmi ivcre aren. ’ In another 
ttudy we ob«r\-cd that ovanan ne oplan m of 
cpedalixcd gonadal ftrocoi mduced by IrradLadoo 
\ ere utuaii) a»ociatcd with nxrphoiogfc cellular 
chaise* In the peritoneal fluid month* before 
of the cyiodiflercntlal count of the perito¬ 
neal fluid ** 

Primary wild malignant teratoma* of the ovan 
probably arise from germ ccU* but bow ibe fenn 
cell accocnpUihca the teratoma formatloo remain* 
vinlcnovm • Hlttolopcalh theae oeopkmm contain 
demeot* &wa the three germ layen and ma> be 
coropo«CTl endrdy of mature (adulO dwte or *how 


Reprint RcqwM* I>p*rtment of Obatttrio ^ 

GrnSour Tbr n'^5' 

Mcdlcl OOUT JIM PnuovhMti A «« N W 
tViwhlngton, D C 30037 


a variable mixture of hnmaturc embrytnk atd 
mature dsuca. 

In the preaent Imeit^atioD, ue aOanpted to 
detect any change* in cellular roorphofogy aod 
datribudon in peritoneal fluid anodaied »Tuh the 
development of a aefki ovarian teratoma ht a 
mouse 


MATXStAta AXD JlfcTlaXK 
\Se divided 72 adult Imrr mate female tnice cf 
the C3B6F1 hybrid* (10-20 gr) into group* ae 
CDTding to genotype* U /vr \\ /w aod w/\ AD 
mice vrere bidlvidualleed by ear >deodfiratioe) \\t 
a^Wrated aeroui fluid fnxa tbe ahdccnhuJ ca vi ty 
of the mice each mODth fcr one >ear by uxag a No. 
27 gauge needk attached to a 1 ml tuberculla 
tfrioge, introdueeri Into the abdominal cavity with 
the animil in the luploe poddon. Hotdiog tbe 
oeedie firmly In place v>T rotated the mouie back 
to (u oermaJ podtfoo «o that fluid would draia 
toward the oeedk. All aolmali were held manually 
without *queerir 9 *°d without uiiag ancithciia 
ardfidal ratraining dcricci.** After plodog the 
yedmcp on an aibuiiiin-coated ilide, we fixed and 
rained it ecranduig to the Papanicolaou metbod*' 
We itudied each cytologic »pccitDeo for mor 
phologic ceDular change* ai t ■cD a* randomly 
counting 2tX) cell* under ndcroKopfe ofl fmmenioo 
and grouped them a* mcsotbeUal celli, lytnpho- 
cytta, polymoTphonadear leakocytei, hfataxyie*, 
m»tf cell* and bare nocfcl. Uc defined the c>to- 
dlflcrentlaJ count a* the relative proportioo cr 
percentage of each ecU pfe*cm in peri t oceal fluid ' 
WTien ccH* did not have c>'topi3*m, we tmned 
them bore nudcL 


Roui-Ti 

Of the 7^ »a}Tnjb tnxhcd fcr one year ool> ooe 
developed an <narun neopiiBB and that wa* a 
aolid twaUTina at 39 wreL* of age The ov»nan 
teratoma occurred In an animal of the irenotype 
w/w and wa#0-<x03antn cflacoeter There wa* 
no grOB evidence of metaitatlc *pnr»d of the dh- 
eavc at the tinie of autopsy Ilhroioqicalh am 
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U*e. ker«in, iln. bwtlo*! V»p* »lih 
^ •!»«£ %hh cubcid.1 cpitbeflum, mtlmin, 
Md bc»ln ttaae vrere foand. XOtUtic fifUrt* «« 
tmcTiw Bwl ni*flri*i« ebanRO" 
KTcnl «!«** crfihc ovsxT bnt no brc»i ta the oalcr 

lifc^oftfaeowyby tTnntr>i«icm. 

Mmiolqrk ceflnbr chanra b the pen mom 
fluid tppeeied »hcn the ani:^ wm 199 d*T» *>“ 
or 7+ dayi before attip*y (Fig 1) Scene rf the 
cdl*,»beb >^rwi maothefliledk*gebrgCT 
tiun nonnal end tbar onl Dudeoe tnnubed 
iMMDCfeneoui mjcieopbjm wbh rnblm el chreen*- 
tM cKi aabet midew mentbrenc 

Other ecDi mere mterpreted n nwJthdbl erfb. 
Kd bsl kfoubted end rfeen bTpen±«en»tfc 

inrieni end wtDc ctroenedn dompinf The cyto- 
may be TnoBbted. At 229 d*y» o< •*« (+♦ 
dip befcex latopey) further frogTndre nrepho- 
char^ fa the penttmeel ftind erf the 

■SMC mere foand ta the Urge ceD* »Ufa fcbiiictaot 

l i . n iihr tad finely vKJoiited cyiopb«n » 

e*Qedn«the4t»leeIli The traddcootiir^d nmu- 

TTT«i I' lir rowami dtnnptei with d tgfart nt«- k n 
harden TV ueek* befae irtopty «D» »ld» 
VKDoUetal cympbtt, faypaeixomioe »nd 
perlpfaenOy bated eadei ■ wdl « cmilnpfc 
bm ne ^ y p aj Mg ceib vert proatt ta the pab^ 
nd flnkl (F^ 2) TTw hm cefli b the pertn>- 
ml flakt of the ome vlih the ovima isttnon 
^p^Xl; e ^l *0 arig mii e from the vrtry (Fig 3) W 
dd not wee ■twi mi eeUabr tltataoo* fat the 
pemooeil fluid of tfae rtmifafag nttoar-^ret toy 




Fn.S Pi r ueo ni find qaetian obaaned 2 wtAe 
!■<*» » eawDrd eelfa wttfa tbondut eyw^ 

pfMm and mcM odom fa d n a d etenly 
dfat/fc n j i e d rtr rmnan d tu pp ec g (X30CD) 

Of tculctfr^faimatthlyfenilcTtodlffereTitli] 
catmu of pentsocaJ fluid fa the co u erf group of 
dike and fat the moux with an ovarian terarorra, 
only uba ibeanuDals*>a:tS7veckiofagedIdthe 
vahKa of the m atnoia mouK not fall whhb the 
mate marled for the cnotrab fa regard tn mexi- 
tbrilal crib, lymphocytea and bare nuclei edit 

CTobb D 

DaCOHKM 

Spen tan eom maBgninl nUd tpatnenae of tbe 
ovary in moux arc eamneiy immmmrvn ■ 
■wH the ftody of peritooeil fluid ceflubT pattaiM 
<lurfa4g their neoplaxk denJupuiat haa ncie, to 
oar knowledge, bees r e peated Furtfa and Boon 
Mid there riiajrd groat dmilaricy between 
ovarian neoptana of vomen and ml rg. * 

Bml gn nxpfacdogic cellular changer were fint 
obaervtd fa the peritnoeal flnld of the noox with 
an omian nratma ihglitly meat than 10 wtekj 
belie atttopay llonheikl ceQ* igfatbftrd tbe 
fliac nxrphDifagic variation, bong 4 to 3 Httm 


Fv I \o nfarxed rmcahrfaal cell wwb boam 
brao dtaprri auciets wrn fa the pcjiata l Stad 74 
dap befora a m opp Tbe cyt u f tm la fraoaiar and 
try finely aencuted Tba «U bvder fa not dartfaiet. 
fanmaiB norwfaHranidxpe (XSOOO) 


larger than nannal mexHheflal cefli befiert 
thex farge celh originitrd and wne oefahated 
from tbe nrbee eplihrBtim of tbe ovary and 
ttprtaeaxd an cariy re v^fo tn Dcoplaatic growth 
of the Kifld te ra to c Da type whhb tbe ovary 
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Continued dCA-clopmcnt o( the o\-arian iCTatcm* 
w«j oiiodated w4[h more bJorrc roiawhellal cdl 
chanfp:* in the peritoneal fluid Cytota?lc »p«i 
roem of the pentoocai /lidd a few i eefa before 
auiopjy conained mtir\ di/7erent ceii» wWch 
Mere \-ery limiUr lo iho*e ob*er\Td in tbe tera 
toma. TTioc ceiii ucrc fouwi in ipiic of hinolopc 
e^■^c^eT^ce ofan intact icTtKa of the tnarj- The exact 



niechanijm bj which the* cell* In the orarian 
•trom* csape to the peritoneal fluid k not fawwn. 
The surface fpltheliuni cJ the ovtiy Mppcuj to be 
permeable to cither benlpu cr ceik te 

the os’srfan ttronja. The lipnificanct cf ibme relit 
In peritoneal fluid to aid in the corher cfij^nCEot 
of ovarian turoon or as a guide to thcr*p> auaiu 
further R[Jd> 

Diffeimce* In the c>tO€iiflcreotaJ eotmt of 
peritoneal fluid In the osTinan tcratoou mouse a* 
c orop ated eocooiroi nuceoccurred cadytuourtii 
before autopry of the tumor beariOK mouse. The 
decoea*: ux the reUtht ptoportioQ of B^swbeGa! 
cetli may be accounted ir ^ an /mrcasc in bare 
audci. A •ev'cre alwradoo of the citfobauvc proce* 
of the mriotheliam •ecoodat) to the osama 
teratooia may have ptoduced ihk obser vauo o- 
Tbe decrease lo lymplrocytet om bare reflec te d a 
lot cred immonoiopic response of Uk mouse due 
to the oeoplasdc tumor 

Any method used fer the e»rfy detcoioo of 
pnouf) ovanan neoplasms must take izDo coO' 
dderadoo the hJstpgroic ctagifkatfeg ef ovaroA 
ocopJjTgrt \S e bavT pretioud} ob se n vd that 
ovarian neoplasm of ipetialired gooadal stroma 
f«ez cordi opd a a e o t b ^vu) indneod b) mdisdon 
and rmilang in prompt and wdMeseioped 
primary irnouloa ceO ruiixn and lutraaas are 
aaodated ttitb merphofogie crfluUr durem m 
the pentoneai fluid * e havT also democa u oicd 
that primary osanan neopluim of codcmnc 
(genmaal) epithdhxm In mice >iere relaird to a 
notable change hi the cytoddrcrenoal count 
periiooeal Odd months before morphoiot^ic 
cellular ranatiom were seen. ’ In ihb Kud\ an 
m-anan oeoplami of genn cell onjrin associated 

with e*ri) and pn y r e a ri -c morphologic chaot^ 
of tbe nKSOthclia) cells in the peritoocai Sind pins 
tbe ippearaner of celli which originated from tbe 
solid nrncana of the os-an 
iVtouA osirian neoplasms mav produce certain 
mcrpboloElc cellular changes and charaaensw 
c>-todiffemitialcelhibrpauen»jn penioneal fluid 
accordit^ to ihw hist^ovc bacignjuod. rhese 
may aid in the diagnad* of dcvcfopiXHi neopUstic 
ovaniQ niioori in wometi veari before malig:nani 
grosth exxcodi bevond the ovary 


TABLt I JkU <ril tMoU m nmtr^ ■*» 4^ » 

Ur^mm M 4tt St avrir 


CmM S* ccD> 


CootroJ 
T ratoma 


±n3% confidence JJmlts 
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cbufCi hi perhooem] Quid >i.t.i*iij*pytng dcvtlop- 
ment ef (fmanrao* malifimt nlld onrtcn 
miam* fa ■ tsoox b Ttportfd. XInrpboJoffa ceO 
chufa a^j^i e ared fa ibe pencooral fluid tv> aod 
ODC-hilf moQths bcine am c ip ^y of the zaouK 
mnled ihc aDAuenD^ rm fl nr H oisnan nro- 
piwn. Tbdr Taloe u poiAk cfiafoococ ckf &r 
prhnaTy ostnan nmplMiM fa ViOmen b <m- 
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Mycoplasma and Vaginal Cytology 


P A , Marph, MJ 3 ^ N STORitB\ MX) F IAlC. A^D I*. AVestrom AIX) 

Imautt ^ Mtiical U*er#*«/<y Vnrftnty ^Itai i/ C\i»£*pmstKt Uunmdy ted 

Zk^meti tj OiOttna cW L tttrmtr HtspCal Jjai Surdn 


earlier oamed jdairapncuiDOfU*' 
like or^anums (PPLO) are iHe tm^lcR n r W- r ru 

ofpmlina known that arc capable of prowtr^ oo a 
celWree medium, f jckfrg a ccU wall, tbc) aie 
hlghl) plcoujorptnc and rafatam to penidlUo 
Tbe^ arc muJth'c to •ex-cral broad-ipectruin 
aotlbioCK* efljeciali) to tctracTTJmc*.'* ° 

Ujea^^anw Aonau- MyctfLjma jun t i iMs and 
T-mjxoplAima* h»ve been iiolticd from the 
genliowrary tract, and tlxdr rcle lo genital 
inflammaior) condiUoa has been ditcuued 1 a 
nunxTCKa report* during the Uk three decade*.* '* 
AJtitotigh l/jn^*i5«CTw frequent}) occur fa the lot er 
genitai tract, dngle report* hare appeared lo 
the Etaature t itere attempa hare be»4i made to 
obtafa cptokigfc etldeooe (ae the p fcaeoce d 

Tbe aim of the preKst ttndy waa to d eter im ce If 
sneopfasoa cvpmitmt fa the fatrer genicai tract of 
the femok; produce c)iokiglc chac^ that ctiuld 
be recogitited in Papardttbcai (uined v'agioal 
caiean. Related to thit. the pcofale faCcrence oo 
the cdl CDOrphofag) of Tncienttma rtgmtlu and 
Cca£^ was aho coDodcred. 

Matejual amj AleTHoo* 

Hw 24J faycJtJgafed mcwwj were dhided Into 
four grouftf accordliig to duiical fiadaii^ 

Group 1 cooatacd of 106 Qoo-pteptant, noo- 
puerperaf H-ornen with cfinica} ogni of gemta/ 
lafcCTioei. 

Croup 2 comprijcd 14 pregoaot women with 
rt^wtral Sign* of genital inkretfam. 

Group 5 lithided 81 noo-pregnant, noo-pucr' 
pend HocoeQ fa y^hotn the gyoecoiopc nami 
nation retTaied oonnaJ coadnioni. 

Group 4 wai made up of 58 pregoam women 
with no lign* of genital infrctk«L 
The crlttiia far the diafoaii of fafectWm 

and norroal iwoditiam the geniiaJ onct ivere the 

tame a* thorn t q w e t ed earlier “ The age dljirf- 
butioo d the persoo* imtstigated h preaented fa 
Tabic I The rromcn fa the diffemit groiq* arc 
e<™OTble •> «= *«* »diw<OTOn>ic 

a.tm. AH ^rr, iau.Il> Ato-t ril 

p,,^goinl TOOM to tl»lr «m triox*cr 


S tfttei Smetrs 

Spcdtoeoi from the cndocrTvbt wne coOected 
with cotloA-dpped iwabi SpennMU from the 
portio and the ponerior %ag{^ farnfa were cof 
keted with an A)Tch ipamia. The ^jofajeto were 
•pread onto the tame sDde. The t un an were 
immcd uiely fixed fa 96 per ernt ethanol and 
■tafacd according to Papamrofaoo. 

The foDpwfag cfaidficatioo i ts enipIo)'ed ttr 
docdbfagthec^uiar finding* in the (tnean 
Bcni^ (oormal edit) 

Benign ^ change* flnflammatiay at>-pu) 
SUgbt-moderaie dyipfaiia 
Suoog dyr^dasia —noplcfaD of tnaiigsancf 
Then was nocAie fa the prtacDt lerk* fa which 
Otofagic finding* definitely facbcated cardooms 
tn flit or favadre cardDoma. 

The metbeds used far the imiatfae cf 
\i} t/iliima \m*ma irmnimat and Ct3>£dt have 
been described earber •* For ihe tpetae* detertBloa- 

tioQ of Coaiftdt ihe incthods Qted by IValkntrOoi** 

were enpiored 

For the demoostratioa of T etfuuiu the fallow 
Ix^ three method* were used 

a) examfaatjoo of Papankoiaou nauied imean 

b) matenaJ frenn the ponenor raglnaJ foma 
un* examined a* w-n oncar* imaicdiateh' aher 
Kimpling 

c) tpecunem from the portcrlor eaglnAl faenix 
were abo cultured u> Qxotd Trleheawma* medium 

2c£»oiaiiung 8 percent hooe tertnn, penicfllfa 
I 000 I u ml and iweptoms-on 500 mj ml Tbe 
epremm were irandfrrrd directl) aAer oni pl fa g 
mto the mnfium that before fanculatton had been 
heated to J7*C Incubatioo wa# made at 37*C and 
the im tube* were examined under a nuertwcope 
repeatedly for up to two week* before dwdurired 
rSiniral dau cooceming infection and the 
mult* from the culture* were not Loown br the 
Otofogins at the tune of tbe era mi ru boo of the 
tmran 

Tmrtamil tad FtOta^iff 

Twenty-ovo women fa Group 1 were treated 
vdABOOa^dtonMerclme (ftnjMkmn on*) oeaHv 
d*By for e^ht day*, and 15 were proex^ iOOO 
mg cf chioeampbenkol (Kforaarfoukol*) fa com' 
hiaa&oQ wiih J3t»mr c/phwxiXTTnetliylpenWIlfa 


310 



1^71 


inrcoPiwkMA 


VAOMAL CVTOLOOY 


311 


(CiUcpen*) oraDt d*0T far 10 to 14 Id 

ti Os: c««, fartkilc (Plmifodn*) w«j 
W»Dy<fajingOs;t*Tk-dtrfKDtft*otic 

didipr T padcDt* b'»bom r ^ 

demcpT M ed. 600 mg <rf mctrooidMoI (Fbgyl*) 
SB giro or^ ** « w«k b •<ldltian to 
tbe *Dtfljfatfa trannent. rxyrrdrmlnn 

■nd coOcEtfao of ^ x o fap ta i fcr ctilti»e aod C7I0- 

esrttJoailon wrrt cn»de \rfaHo ooe week »ft« 

tb: tretti»K w** cooduded Tbe woenfo 
urged Dot K> b*\ KaoJ»l liiiaioi»K oodl tbrn 

Rnoui 

K/birf It GJssT^l Fta£^ 

The cTtofagfa fiaeCnp b the vDgb*I «ne»f* 
from the »rtmen b the differrrrt dlaic*l groop* 
ere p mentt d b Tebie II 

V SB bolded bora ihc fenlrtl tnct b 

56 3 per ceot of tbe wocnen b Group 1 b frL3 
per eea b Group 9 b 4 9 pef csit b Grtwp 3 
^nH iQ 3 6 per r w | b Orot^ 4 The bDliUnn rmto 
ef il fri-ir~ 10 wocoes preKodog rarV^ gradcD 
of cell cheBgei b ritown b Ttbfa ni The ^ omen 
»kh cBoVcaI i%ii* of geoUd bfacdoo (Onnpe I 
kd{ 12) tod'hoberbomdi/ ibauau hwl & bestga 
cTtoi^ to 12 3 per eeot 1 W 4 per <*ot tbae 
ove bodgn ■■■efh «4tb tnfttins3ftLa7 rhtngti 
SDgtu-aodau «« faond m 16 7 per 

T LI I If O itnfafr** 


cent lod K T Uf c atypb b 1 + per cent- The cor 
lerpoocflu* ^ure» far woma) b the Mjne eQnk*l 
grot^ not htrbouriof if itmiMJ were 32. 54 8 
end 6 per cent M *«■ ww recovered dgnifl- 
csntlf Je» trfien from the wonren who h*d a nccmal 
CTtofagy than from thorn prtwibg nnean with 
iidlajTBnainrychangeiorihgtU moderate dy^daMa 
Ct*-3S6 p <0 001) 

ilf kmomj waa l ai d y belated irom womaa b 
whkh the ragbal amcan rcrcaJed flora d«*n4- 
by bKteria morphok^baDy of PWerleia* 
type, arfl women pr o t o tiiJ t mch imeari had 
gawrally no dgn of genital bfretfan 

, 

About 25 per mit of tbe rominfd ngtnat 
fmearthadndcrmefiplcally characttriAb “dlrty^ 

appearance. TTaae imran iflaplayed CDCCtsid, bmo- 

phnu grannla-t/icn corenng the odb and abo 
bi grr^i p uiiiL i ai bctwegn tboP Between 
tlw ceQi. wrauh cf material ■atnrd Uohh and 
gaw the Kncan ac inipiflfrt of having a hazy 
eoverh^ (FI* 1) Ai appear* £mm Table V 
dnry” vaginal noean were {njod dgnihcantly 

morceftm b cmaabnis wtach if faaaauwasbi^ 

latzd than b thcae whidi thb organhan had 
n«beenteeoverrd (x* ■ 1060,p < OOOl) 

Tbe mean fmn 67 of the woorn I t tve ngai ed 
CDBObed Kveral ignaima cpl ih e fla l cdli of 
•operflaal, and Bia-rimee of btenaedUtr, orlglfl 
tfwwiflg pebidrar halo \V ctvtifdrr 
pcrtmidrar >^w-> ai circular tmabceet area 


Onwi 





15-19 22 1 

7 

7 37 

aj-24 61 4 

54 

7 108 

2V2D 13 4 

15 

6 38 

JO-M 5 4 

8 

T 24 

U-39 4 0 

6 

7 17 

40-44 1 I 

4 

4 >0 

>43 2 0 

7 

0 9 

Tens! IQB H 

61 

38 341 

Tail! II AwflrtrH 

/ CtcIick Fad 

■j H *™ ht Difrrnt Cfaucrl Omlf f 


liiTn* crw(M«*Xi 


ias 

ss, 

Drill*- 

1 la la 4 

fi2 0 

13 9 3 7 

14 31 4 

71 3 

7 f 0 

3 ai 60 3 

37.0 


4 3B «3 8 

31 6 

3 8 0 


Txaia HI i tUfa* Xti, / \t fMtai OmtUled t 
iht CyW*(w f»iai 


CjuiaVrhiiiaiM^ 

tf—bn 

•f Cm* 

baLnai 

rnam 

Bea 

on 

9 9 1 

Benign (mflamm orv 

119 

33 46 2 

chang—) 



Shght-taodFTat dy* 

19 

12 faS J 

plana 



Strang dyiplaala 

4 

1 

T LT |V DtdrrUs^ 

1 

■ 

a U CtButa/ G aW ItJtStm f 

AI 

Imhii 


saSfirrsi 

T«*] 

5=ty . 

caM*i t.—4f 
•M**4 nduA 

t£ctM 


DOderieb haeflla* pre- 119 IS 10 

domutatog 

Other bactma predoni 123 104 S7 

■udsf 
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Mycoplasma and Vaginal Cytology 
P A MArdh, ALD , N Storjib^ , MJ) F lAa and L WcsTROii MJ) 

/m/iM# •/ \/u^4Ucf UnrtJUty Ltai Dfftntnl $/ CxhJntmOirj, Ujurrrn/} ffttfrUf «W 

D^ptrtmrHt OhOttna mkiGyparcl*^ tnwrnrt HtsftUi iW, SutJcn 


"Mja^dStn*^ cjuCcr nutmeg pleuropncumonl*' 
like argudma (PPLO) are tbc mulleft micro' 
orgB/dtaa koov>-n that are capable d grmnoj oa a 
celWree medium. Lacking a cell tbe^ are 

hlehl> pkomorphic aod rcitftant to pcnfdUIo. 
Tbry are iomthc to rr.'eral broad-tpectruni 
andt*5Uc», apedall) lotetraqxlme*.'* * 

tmniMir M^a/Um* /frwtr^mu and 
T-imroplacoai h<r\T been UoUted from ibe 
fcidioHiniuuy tract, and tluir roic in fcoltal 
io&amnu(CKy coodltkinj hat been dtsciMed io 
nuramaureporudunog tire lart three decade*.’ 
Allbough \i«»|B/aj»M/reqbeirt}r occur ifl the lower 
genital tract, only lingle reporti hm-e appeared In 
the Utemurc ulrere artempu bait: been oiadc to 
obtain eytcrfojfic erWajce hr tbc prococ e of 

Ibc aim of the proeoc tred> it-ai to determine IT 
mycoplasma organiras b tbekniiergeiiita] tract of 
the female produce ciiologlc ch an ge* that could 
be recognized in Papooloalaou named \aglaal 
sooeart. Kelattd to thit, ibe poai^ influence oa 
the cell motphoiqgy of Tnktmmti reftaabr tod 
Ccw6^ was abo cooddered. 

MATUllAt A.yo \tETIW* 

Tbc 241 Inveaugatcd Mnwocn were dhlded Into 
four groi^ accordjog to cUnicsi finding*- 

Group I asnsbted of JOB ootTpregnant non- 
pucipcrai Yitraen iriih clmlcal *ifu* of fenJea) 
bnlcctJon. 

Groop 2 comprised 14 pregnant Monam mth 
rigtu of genital Infecdoa 

Group 3 included 81 noD'prrgnam non^poer 
pei^ women in \riiom the gynecologic cxaiui- 
nadon nrraded nornsaj coodirkw*. 

Group 4 was made up of S8 pregnant nornco 
tilth DO ngni of genital infecrion. 

Tbc clinical criteria for the du^n®*^ in/ectloo 
and DontuJ cootCDOc* of the genhal tract were the 
^tTw ai those reported earifer ® Tbc age diitiv 
buocra of tbc penena inveeigated ii prejenfed in 
Tabic I The wopsen ta the dHTerent group* are 
cojoparabJe as to marital and wdixccocniik: 
fiatm. All were sexoaDy active. Almoit all tlic 

pregnaa t M omen were in ibrir first trimmer 


f a/rW Sttfirj 

Specimen* /man the erxlocenn nerc coileried 
■Kiib CDtum-trppcd neab* Speamnu from the 
pwtk> and tbc posterior vaginal fornix uert cri- 
Iccied with an Ayre^* spatula. The spedmen* ^ere 
flrread (»u) tbc lamc iltde. The trocar* were 
Immedlucly fixed in 96 per cent ethanol and 
stained according to Papanicdaoti. 

The feiJowiDg dasnficatjon ut* enijJo>-ed fax 
docnibiag iberrllul.ir finding* in tJur nnear* 
Benign (nonoal can*) 

Brtugn ccD change* jTnflamroatot^ «yp*a) 
SIight-Toodenitc tbsplaria 
StTDi^ dvsplaca —nigAicion of nufignancy 
There waa bo case in ibe proent serit* in hich 
cvtokglc findingt tfcftaittiy indicated camnoeai 
01 n/a or Invasie candooqsa. 

The methods u sed fix the of 

\fWfnt gtmetimtm and C^mC*!* have 
been doeribed earlier * Tor the spede* d c tBmI aa» 
tloo of GoaWv the oactbocls used b) IN aHmirto" 
were einpto)‘ed 

For the danoastmica of T rtxtmh the fiiflow 
Iqg three method* were used 

a) examhsadon of Fapamcoiaciu ttzined smear*. 

b) materiAi fitttn the pocterior ragioal fbnux 
was examined as wet trocar* inaaedvatehr after 
•anpDng 

e) qmlisois fiom the posterior i aguval fornix 
were aboeuJrured in Cfacotd Tneboownas rocdiuin 
bo 2 containing 8 per cent bone lerum, penmihn 
1 OOO J u. ''mi and itrcptoim’dn 500 wf ad- Tbc 
iperiiDrtu Tcre ira nsf encd directh after la rnpimc 
Into the roediuro that before inoculaooo had been 
beaud to 37 C locubanoo was made at 37*C and 
the rest tubes Here examined under a isicro'eope 
repcatedh for to mo week* before ch*chan?td 
Clinical dau coocemrog iofcciioei and the 
results firoiii the cultures were not inowo by the 
cytologisu ai the droe of the examiaariao of the 
nDcars 

Trtot»r^ 

Twenty two vromen JO Group I were treated 
with 600 mg of metaevdioe (Roedooi>-rin*i oralf> 
daih for «%ht da>x. and 15 y-ttc prcacribed 1000 
inj of chlorampbenicol (KJararofenlkDj*) in oxn* 
bmatioo voih 1200 mg of pbctKEc^-mcibrlpcnlcflaa 
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TAUJtVI CWU»**/CW7 fammUmf iJ*l* u rv«Af l<-« «W 

T i t j tmlu _ ^ 




Fouod 
Vert bimj 



57 3* 13 B 

174 31 17 8 


“U- 

M ttmmH, _ T 

^ (-yt- 

4 « 0 17 23 4 

1 2 « 3 2 9 


YfOWj/ 

^ T 

22 52 8 

77> 76 4 


Till* Vll ix4*rt* J 1/ i/ 

tr«w« Duty" S»fr AUi 

^ HMrWfta Ai/«r 

«I^ <4Kr TtMtut ve41/ 
altt^tirwjr*! tt Ctmiatllm mJ PmSla 




naM«wC<*wii 


Date 

at . «* 

Cot< fo«** 

kleiaerdae 

beiorej 

23 

tl 12 0 

^(ttatneat 
at er j 

33 

1 3 17 

ChlarampbeB'eol and 
pefirilin 
before) 

IS 

11 3 t 

WnratjDcs 
after ) 

15 

• 3 « 


MoUicd fros (he ■ p pcrntly baKhy tremen wlih 
afnod iVn dooiinucd DMerlrin badlka 
Tlw t)Cil«^joo rate </ C ta (he oC 

ttrcfsam mnKi] mth and «rhhaut ■tftoi of (Cnhal 
■sltction (Oroap*3 sod 4) ws»rfgnlGcani>7'ii]fbcT 
(h»* tn (lU enTT^pondsf^ jtttaq* cf «j»5sretBiin 
'"VKn (OnMpt 1 and 3) C w«* cnltured 

tiup 22 5 per cent of the utrwdffatcd ''Mom. 
•'hde (be erarnmatipe CWifi 

to 30 per oca c of the CMC* The dadcal rtamlna- 
tne mraled ac apparcst r^loal candKtlUia in 
oed^ free hsoEicea 

0 « Tk Efti < AjdtktOt itttrtm- 
4kW tmtefN 

Tv»ei of (he 22 ’fcowoi ftycn n^ucTeQue 
fweffT X ei J dbTy" yafinal •□ean befiare the tre« 
toeiu b»« altct ibcrtpy Mmn r*iTe 

found Id odr »>«> an« Of the 13 treain] 

iih rblaranphecieot and penx^Qla, fdoe bad 
wean brim and fts Wtn- (he therapy 


(Tabk Thirteen '««ncn harboured 1/ 

Anam bdtm treauam wbh sirtnc^-dtne had 
been inltUttd ATtcr die ireaiiDeitt, (he Ofg»nifin 
ww iww e t td fa one htajnce- The enrre^sondtog 
figure far II «rOcm mated wbh ctdomnpberdcd 
atd pedplfin wb dgbt 

nncari cofheted £nm the mOoko wlw had 
taken oet^TtSno dvwed, 1 isnat caaea, bac 
lerial fion doodnaied by Dddefletn hadHia 
(T btc Vn) wbenta* thoac noanen Hbo bad been 
Crated *uh chWasspbcxlcnl b nanb4jta»^ iviih 
paddDiB «dll pjmjjtad loxari vlih ether l:*r(ola 
jmdocnjMDxDf 

tbc d ^eai 

Uhfi a trucagal cndln ha>« d^ae that to^ce* 
pfBtaa orgaidaD* often teach t b t aad i tJ le the 
■nfacetf ceD* b teue cnltend asd ra oatoeelU 
offafeoted daaue ^ I efacrop m kj otc ty e pf^patv 
dm of vurbal daebarre fitan wcaam harbouring 
(hoe wianivsa atre often teen to be 
(tKaOxed oe tba ceQ t&mdtfane the vagbial 
ceDi Soeoe wtalifo are eontfaced that myeo- 
plaooa oaganhea tecur btracrihilarly while 
oahrr* har sot been abk to coofirta tl^ bMra- 
cdlnlar prtj en ce of the*e organm* loto^emKe 
vk 7 the Atacdon of the c*U naemhraQc by ntyco- 
plawra erganma hM been aaggoied to roolt In 
ceO damate 1 tiaaie cdturea bifreted by Hya- 
pdsM, c«U damage ha* aho tttn related to dc- 
fdedoo d arginine fa the odtnraJ medhim 

Cbrwnuaanal chai^yes in tlHuc cutnm relti 
have been annhuied to My$fUsam fai^ 
tfaca " 

la the proem lerlH of worocn « th cUnkAl dgo* 
of InrecdoD, dJgbt cr mcderai atypla m found 
nnwedeally more efiea fa the Roear* c/ tho* 
fiarteurfag Sf kmmi than b the women from 
whom ihb otfanwa had not been etdeured (07J 
and esc per cent r^ioalvely) Thh re- 

tlfare* inrier cvahiaik*. 

Jono aod Dzvien found that vaginal mean of 
wtauCB Cnxn whtan cnlnDre* had yielded tcavy 
pcwth tf if fci ww f fesjeiaQy bad a ‘Miny*’ 
«Ppt«»e, aod that ajch snean only occa- 

Were fouepd to w omen not htrboorir^ thh 
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uAfion rroRirev axd 


loi ]:> \0 3 


turrouiKfiiig the Dudnti and iharpl) demarcated 
b> the cytoplasm (FIk 2) Of all the lottfUgated 
>«jrocn barbounng If Jummis 48 per cent pre- 
•eoted vaginal (mean containlDg celb vrith a pen 
rmdear halo. Of all tstxocD >nclding tmeart with 
celb with perinuclear halm, 35 8 per cent har 
boured if JUwnnj but not T 6 per rent 

T ntfiaafu but not if htmnu 25 4 per cent both 
of the»c OTganismi, and 32.8 per cent ndther of 
thcjc organitms (Table ^^) 

ifrn^aiau fmnnlm was Isolated from onl> one 
of the Invcnigatcd ca se*. 

T rnycoplaanai were, in contrzut to if ktmmt 
often reew er ed from woroen »4th c>nologicall> 



Fw I Dirty” tmear with nutnCTOUf coccoid 
.he epid.el.el cell, .nd die pKO 
between them (X ■iOO) 


TA•LZ^ /.oftwr / ^ ^ \ 

f} I I m I til " 


in4l Swttm « 
kmrnu 




■atvT at 
Cm* 


“DtrtT 



Itolaied 
N t Isolated 


66 
4 6 



Fw 2 Pcrtauckar haloformatiai in itishily 
d>'»pltfdc sqnamoi* ceDi (X lOtX)) 


nonnal (mean (<1 out of 9^) and from 
wboae nnean mamfeitcd a Boca dominated w 
Mcteria merphoiopicaD) of DMeriehi ( n-pe ( i 
jut rf 119) No coerdaDon was found between 
r-TO>-copla4ina( and “dirT>-” tmeart. ocr betw^ 
r-mjToplasmai and nnean containing celb with a 
jennudrar hala The »ame seemed to be -did^ 

\ gKmrlmte » estimated from the nnaJI number 

rf cases (20) m the present matcriaL 
Thor wai do di/Tcrence berween the pregnMt 
ind the ooerpregnant wocnen as regards the fre- 
pKnaes of dirt> agfod ««« ^ 

OTUuniJig crib with a perinuclear halo 

T twaWuwasdemocsuaiedmSI of the cases 

nOroop 1 and 2 but in none of the cases InG^ 

I and 4 Thui all women harbouring T rtpnso 
i*d dinkaJ rigns of infeetkm In the 31 ca^rs 
••fiaflfrJ was found bv the cstologsc cxanuiutioo m 
'1 b% rmcroscepy of wet troears In c»>ei 

15ci»)0hU,»mh.hco,hcr^i™h^ 

Ca£J. w>h„, WC fmnxl ta 15 7 

pxlMipCTCcolofihccuoioGroup,! 

I ccspccTTly Thu. C c<»ild 
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n&d to rrlitka) to tU*. Oar cattnUl eMOpri*^ 
241 cva. 

In wtuncn practwuTf Tifinil ■iwn ib« <Q»- 
placed hJUmt&igry tiTpl* * liubt-awicme 
if ofUw^ hmao W** boinrd 
f»Trt4 y TTCte oftffi than from thoie wfao hid fcnem 
wUs Dormil cTiokiglc firKlInfti 

Va^faul ane*!* wlih cbaractsmk iHity" 
■pfimiocc t>crc fcraxl t%ei£c*Bi})r max often la 
women htrbcmnf iljofUBm fctnii^ thxn Iran 
thcae not hulwuriof a y *piim Antibtak 
II I ■III. Il l cTMlkndai' if itatrau rx*[dtc<l In 
DormaL^am ef tbe cytoloflc pnnon K coml*- 
rioo VM feund b c i wecn (Brty" ■mean tod kot 
ibe other mkro-orfanheu inK&ed 

V agtnal MDcan enmakfog epfifaellal ceOt with 
"pe rinu clear haloi were fotnri In the tame fre- 
q oea c y in wocacn fa artcm nng if hmims tt fn 
women trith triebomocial tafemlam Prom aD 
women f" "'(rg «man with cxlU with *pei > - 
nudear baloi" if kniau waa hxznd twice m of ten 
at T MfWu. 

TV u CL unmee of Ttg>eoplawrtai eoold not be 
cotrriated with any of the a Uw et n e nnnnrd CTio- 
lofir aa i u y 

A oacapaibon ^ the ettecoveaea in d e ta a ii3f 
CmiUt T etfwtbj V fiinkil, crtolcfk. and 
cnhnal netVdt k abo pefated. 
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wAwan, rrotmB\ axo w’estrSu 


oi5*Jii*m. Id the procnt iav od gadoa the came 
ohccrvatiofl wms made nod furthcrroorc ajjdbtotic 
treatraert eradteadng U immx g ep erally re- 
nilred inadUappcaranceofthc^cfirty" ImprcccJon 
of the tmean. 

In the clinically healthy women (Groi^ 3 and 
4 ) "dirt)*’ linear* war fotiod occailonalI> 
namcl) in two ca*ci and one cue, re*pccth-el> Id 
twoout of tbece three owa, AI Ahuot wu Itolaird 
from the km-cr fcnltal tract In the women har- 
botznng If /rnmms and who had Hintr^l egn* at 
^cetkra (Groopl 1 and 2) 68 per cent pretenied 
"dirty” imeaiT. Among all wocnen in tbe»e Utter 
group* with "dirty” fiucar^ 09 per cent harboured 
U kem as Hence the re»ult* rfthe proent ttud> 
i ndi cate that a woman with a "dirty” vagioal 
smear Is liLeiy to harbour itf imvas 
Not having made cultures for T-tnycopUsmai^ 
Jone* and Davioo'* left the poacbiUty open that 
the*e organfam* could be reiated to the **dirt>” 
appearance of vaginal «ncar*. Id our sene*, no 
cotrelatioQ could be Aemorttented bctwrcn 
"dirty tmean axtd the occurrence of T-mjto- 
plasmas Nor could any tigniScant correlacfon be 
demomtrated between dhry' tmean and \ 
gmonktt a e T ctfiMtUis orC s/ttemu 
Shephard*' reported the findJt^ of btraeyio- 
plasmic incluskmi in tquamous cdl* In methanol 
tuced, Giemsa or axure B-eosn stained enears of 
urethral scraplngt ooQected from oks wUh oocs 
gonoc o c ca l ixrethnto. ^V1thlo one tbeae 

itxludDni varied from a few dlacrete pardcles to 
luch a great number that the> almost completd) 
iUIed (he cytoplasm. Shephard attributed these 
inchokm to the o ccur r en ce of T-m)‘coplatnm. In 
the present series of Papanicolaou trained vaginal 
smear*, no obviom cotrelatioa could be demoO' 
stnted betwren intmcyroplastnic tndusons and 
the presence of T mycoplaima*. 

11*6 nature and significance of the "perinuclear 
bilo arc obamre. A^Te* tuggested that nhe 
signtficant feature cf the halo cell would teem to be 
that Ji r epresents a tteppit® stone between ncamal 
and roaligiiant oc prcmallgTuuit cells” and 
that h might be the result of a lirm Infectioo of the 
^Trus Inftctions of the lower female gcnltaJ 
tract arc extiemcly rare a» Car as hitherto reported 
vdth the exception of ffrr?wmafA«wr Infectioo*. 

In the present •crk*. no c^tofoglc or clinical evi 
dcDce of a Hrrpfnvts fomuru Infccuoo wa» found lo 


squamou* epiihcDum noted in Tricfaonwnai cer 
Sridtii” Id our scries, halo ceDt were present in 66 
per cent of the C3*es In which T r^tmtu had been 
demoimratcd, but onlv half of the wocnen wah 
such Smear* harboured T njtmht Cuhorei from 
the ox^/ority of iroroen in whom T e^^tasEr has 
been demonstrated al» ^dckled growth of M 
foauau, or in 56 percent of aQ women from s^ho(n 
this organltm was ctJtured From the proem 
scric*, it appear* that neither T etfmtSj nor Vf 
iemau had any dene relationship to the prcJeo ce 
cf a pennudear hahx 

Gra> Harper and StiU^ reported that croc week 
of treatment wicb mcfrtmidazol was groeraSy 
sufficient to eradicate c>^oiogic rigm of tricbomo- 
naJ inTestatiom and also halo cchs. In our series of 
wzanen mth crichoatoad iafe*t*acnt, cdU with a 
perinuclear halo were found as often in the smears 
coUccied before at after treatment with metronh 
dazoh 

Koa* ri af** found m emesu* from women treated 
with Intravaginal cwytctmcythDc tuppothonet or 
powder a eytologically "clean" appenrance These 
tmean were remarhabh free of bacteria, c*peclallv 
Dflderieln s baeflhsu In the preseal stud) oral 
metacjxline treatroem teiultcd in unenn that alio 
gave such a clean” hnpreiBOD, but there was 

gcsserally a fion dotnloaied by DOderidin * bacilh& 

Id out oplnloc a pr cdo rrrin s nrft of DOderions 
bacUlta thoold be re ga r d ed as the normal rare in 
tbe vagina of health) femiks in the chOdbearisg 
age. 

Owing to tbe prc a gx e cf a -aricgaicd fl«a tf 
DUcrtMirganlsms in inAstious coodioons lQ the 
lower genital tract of the female, the refc tf a sirclc 
^xe le s b often difficult to a»eaa However the 
results of earlier uudk* n^gest an etkdogit roie cf 
M ilswmr in infec tioot of the female grsutal 
tract-** ■ Tbe posdhiiiT) that recurrent or long 
standing infcctkqs In the lower genual tract may 
cause cell abnormalJtKS a co r r ea dlagnotis 

and adequate nratment roaDdatory wkmgbtbc 
pomible not osil) to cure the infectioo hot abo to 
ptmide optimal coodidon* for a norroaliiaoDn of 
the ccflular morpbofogy In this re^wet, U»r»- 
p/acH# also has to be taien into comideniion 
For a lunhci es-aioatioQ of the Inierrclatiomhip 
between Myaflejwtm and tbe ajuaiuoui cplihcfiom 
of the uterine cenbe, eiectfon mferosctqsfc snabm 
are in progres*. 


anv of ibe mv*- 

The appeoraixc of cells with a perinuclear halo 
in vajriiul smears has al» been related to tn 
choral infotations. Kcas and WoCmfca" found 
wch ceUi in the smear* In about 60 pw cent of a 
Kates of women with trkhonxnal infestation 

The* authws suggested the pcrtoucfoiu-hafo 

«lbe tytok^ counterpart cf the frt^ti> oo^ 
rideraUe intracelhilar vacuoDiatfoo (edema f) of 


SontAav 

Tbe aim of the present study was to detennu* if 
the occurrence of \I\c»fUs3as hi the fanale genl 
tract produce* cynologtc change* that can be rreog- 
nked in Papanicolaou stained vaginal uncaiv 
aJiKtv DMcxielfli badlhii. ^mJma 
CniniH„ Md Thr/hmmc 
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o<bfT rtQ» m cC ii uij^J tl Uc . Bh* crib or%{a»rinB 
frcm dw iftri B»ath aad nrfnwy »)r»tetQ Mt fcwnd 
to iBWdi k»CT d»jrcr » mile let iH b coo* 

c tfo ed 

It ippoirt dat ibe fcul *i could ix ettfaoiwd 
urth rribbffity b n wt xa the 31»t ind the 37iJi 
jacjtiiocj Vicris ^ 20 per cestt count << blue crib 
>i>r..ALi»-rl mrrtTT.nT' fcr a m»fe irttBL, illtd 22 
pcT cent H the miitimum far fetoik. The roattd 
I y ^nr^JJT.- vii&ary ri-0<_ OKtalty proeat fa bsaH 
omob^ wm oot bcfaiird fa tlw cum. 

/ i tf»: porpeec of the pr cmit farcKigicfeio, 
midc by an otwrer « bo ■ oot tmoed fa cytofoRy 
(J H A.) B hire the crMcrii wtJcb coeo- 
u cp ed ibos te«M on new zuKtofaU «o analyse 
pewhte KucCi d men, imd fa get an ImpmAon 
B fa the relabdlrt of faterpmatfan by Bveral 
ohiemn. 

XlAIUOAr AAtl KtcTBCB 

One or ia»« atnpla o( acmifadc fluid »e(eob- 
OMXd bon 57 pregout woen bnaeen the 50th 
and 37th ^r«ria ri (cxatioa. Thb pipfdied a total 
oonflxr rifl7icDatn,«btdi,atBfaed by the Korii* 
Sborr Met h od, acre oasuaed natia fagh poaer 
(X 400) »hbo« taasafadge <d the fatal n It 
■l^ateti that CrcQ the 67 ■aanm 53 urgpnaad 
froM pngnaat wceoeQ wnh male faua and 34 
hem presnant aoraea tt th a Cctnale fatoa. The 
fadtcataxi far WM RhrM-«cmliizi>- 

Doo u) SI gravklaa, onkoown dutaaon d pat^ 
nancy fa faur and pmnamre Labor and poty- 
fadr auna oi to two pahenti I rKh neer 400 
crib were obaerred. 

Rxscrtn 

The rtaula arc given fa Table 1 1 66 of the 67 
■nean, diagoCBivai in a g re euKjU with the n n 


flacd at btrth The arocar Eendhig to Labe tfiagno- 
ah or^faatfd &OTD wcanan wUh Rheana^enaitua- 
thm who Hkf 3\ wedopirgca t The lUde waa cf 
poor quafity and the percentage of blue crib wai 
Jtjft below 20 

CoioixsT 

The afcrtaald catfinoa ibc ffadlrig of Rota and 
Faitaidt that iclatkxuhip rtbi betarm the 
rprtpt.<-f tJ Tafthul cclh fa the annuotlc fluid nd 
the fatal aca The theoretical baab of the method 
Kcn ao be muad the M b eudy practicable and 
can be dooe by om-qjcrialiiod ttafT Tbe rrifa. 
MOty (96.31^ fa thb material) a aceeprabi and 
wiU laobehly lapeot tf tbe readfagt are made 
only OD tUda of good quality 

It h qulK obvtoQi that thb grethori wQl aevi>r 
take chc place of that baaed tm tha p i cKiMC or 
ahaenceerflei-chrwnatfa Itnilght, htjweter bean 
adtOtlowflaalrfuardln iDOKcajea. In addnloo far 
diafooafaf abaormabdea fa the crtel^lc fearana 
of aiDWOtfa fiold caaied by coc^erutal ■ncamaBn of 
the fatta, it a n amai y m flm knew tbe normal 
paom of the eytofram, and the dlfTennee be¬ 
tween mak and famale tflffemtfauon. 

SewAav 

Prenatal prvdkdcB of fatal lea. appear iearfble 
by eountioK the proparuon cf fatal raftial crib fa 
tte amDioric fluid be t w tim tix 32rri arel dx 37th 
aeelt trf pregnancy 

Rxraptcaa 

I Hid^ea, H, J (1Q68) AiunJota: FUdd Cfurfcgy 
Van Ocmsit, Aaca fNeth.) p, S3, 
a. Rcaa, P A iod Faaard, A. E. (1931) A Kew 
Atetbod erf Ptet^ DiwTcrfa of 1 i 1 
Bead 4 lOO-lU. 
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Oofijnri bj-lb» I«fT**Uo«*l A»»1 h» 7 t/Cj»ofc<Kr 


A Simple Method for Prenatal Determinabon of Sex 
J H. Arendzen and H. J Hutsjes 

Dtprrlmrnl tf Oiuann ai Cymtaltcy Umrttlj HtipnJ, Gmacn Tit 


Toloc*ftrr*c*-diromjtin tn tbc nijclei of unni 
otic fluid crib b » n-riJ'trKm'n a/»d rc}iabtc tncthod 


In « /bnucr It w»s fuird that with if* 

procDcc of a Icmaic fctuj « great ctutnbCT of 


TABLE 1 


Putm 


P*rRnUfvcf taOi 


tWrU 

1 

33 34 37 

31 66 30 




33 

32 
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33 

J*> 


m 

4 

37 

20 
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44 
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6 

36 

62 
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7 

31 

4 

( 


8 

J 50 

11 5 12 



9 

S3 33 

2 5 12 



10 

34 36 

a 3 11 5 



11 

31 

63 
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12 

34 

41 
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13 

33 

40 3 
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13 32 33 34 37 

13 17 5 16 3 14 18 



15 

31 32 34 

II 7 3 9 
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Id 

36 

10 
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17 

37 

13 



18 

33 

23 
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10 

35 
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tc 

20 

JO 37 

a 45 3 

r 


1 

34 

6 5 


Dl 

22 

J3 37 

12 7 


m 

J 

JJ 34 37 

71 63 36 

f 


'>4 

32 34 

IJ 1 


m 

23 

33 30 37 

8 11 16 


rn 


56 

13 


m 

'>7 

31 

60 
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26 

JO 

7 5 


m 

*>9 

33 36 37 

70 tib bO 
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30 

32 34 3b 

14 6 3 8 


m 

31 

31 32 32 

39 38 3 44 
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32 

32 34 37 

53 3 61 29 

f 



31 J2 3J 33 36 

30 3 36 40 33 39 
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34 

37 

73 5 
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35 

57 

13 
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36 

31 

19 3 
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37* 

33 

J0 5 

f 
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Acu 523 G pi 


of proutal detcnnliution cf id. A diodvant^^ 

bcwcxTT btlxalajankirntmunbcrirfuniir^j^^ 

nudd are DOt alH-s)-* found in w*ar 


txal wflj are pei r o t m tlie amnlooc flciid, ihe cjt^ 
plasm of which rurra bhic nith the appHcatloc 
ibc Harm-Shorr minhod of Rilnli'l Nearly aJ 
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widely diffemit eapericace in cytoiogy In imra of fccvilencc of cervical card 
noma, in tenra of rocrnr* of diagnona and of treatment and each of ua brcmght hla 
own opcrtCDCc to the Committee wort 
Tbc nwnben of Um Inicniailocal Reference Oeatex for D Om cn cJatuie In Cy 
tolofyweie 

Dr N AnJtkabal. GtJorobia Dr V Nuovo, France 

Dr W Cairiftophcraon, U S A. Dr A-C. Petrova, USSR 

Dr O A. N HKain, U-K- Dr A. Pmdo, C3iilc 

Dr L Kopnnnka, U-S^ Dr J \V Reagan, U iA. 

Dr U Luthra, ifwHa Dr G Rioiton, SwiOtriand 

Dr A hldaeli, Canada Dr J Sracky CiedaMlovalia 

Dr M. Nwiell, Sweden Ife H Zimer F R. Germany 

Themoat difficult area of the work bai been the “jaccaucerutn kiiora” of the 
cerm the dytplatlai and caniooma In ^tu. It wu felt the committee arrived at 
Bccepcable worUng tema for moa t cytDpathologkti at thh meanest Examplea of 
theae jpchtde 
DyipUdu 
mild 

moderate 
Cardnoma m dra 

pji^iwr>« ^ |j(U w ith mint mat lovlaioa 
Oenh epidormoid carchucoB 
Imidte epedermoid earonocna 
keradaljing 

larfc-ccQ, ajo-ker* tin tang 
tmaO-cell, non-keretlnixmg 

Theae cemo, together with their internatxnaDy agreed de&utkiaB, wlO compriae 
a part of the pnblsbed txxaendature. 

On June 13 1970 the Tenniaology Coanmlttee of the Imematiooal Academy of 
Cytology by mgfonty vote approved, rccog niTw i and wpported the W^O 
n ocD CDc latare in eyidog> with the amended provWca] that mothficatioiM may be 
made, tf needed, m tbc light of final dccitlans no the hinopatfaologic notKidatctie 
and daadficaooa of uterine tnmoa. It*a hoped that the nonmclature of cyteiogy 
of the female genital tract which will be in 1971, Tut vdlj aerve a uaefol 

fairpoac among cytoiogifd throu^Ktut the weeW fta- cmnmuidcatioci aial for 
leaching p u rpoaa. 

"Phe next tank of the W H.O IncemationaJ Refernee Cfentcr for Nomendatoie 
in Cytology vrfU be to forrtralaie and teat the notnenclature of cytology rf the 
oiira-gefuta] tract. 
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WHO Nomenclature in Cytology 


The WcjtW Hcalih Organmnon cancer control actindc* are iTialnl) foaoed oo 
the probJera of clinical cancer from the diagnoaoc and thcrapcuoc pomt of xicw 
and for that rcawn, tvaa fed to ptmootc and achicvr an mtcrnauooal aiandixdiatd 
noroenclarurc m pnihoIog> hence c>iolog> Tlwrc arc now 17 group* wortln* on 
different tvinor aier~fht groups hatr oerrnpirfed their ia*t hiog, hreart left 
tmue*, odontogenic tumors and Qro-phar)'ngcal tumori. The King breatt and »oft 
ujtue* tcniunologiei arc already puWahed Thc»c pubheauom arc cornposed of a 
text containing the iniernauonaUy agreed nomendamre and color photograph* 
illustrating each terra and, m addition, the *amc EUustratiom appear m the form 
of diapo«d%T» accompanying the boot. These are very useful for teaching put^ 
poact. Approximately fKx ihovtsand acts arc dbmbutcd free of charge, to racdtcal 
achooi* throughout the vrorld 

One wiU probably quesdoo why to much effort a bang made to establish an 
internaaotullj agreed nomenclature. The reason a simple without adequate com¬ 
munication progress a hMmpcraS oo»«JuabJecomp*n>oo will bc/casjblebcfMccn 
weriem in the sarrsc 6cid or between Cancer Regmnes, for mstaoce. Ephtemio- 
logic atudles can not be compared, or e%cn made, if people im-olved call the same 
lesion with different names or ns it somerimes happens, different ksions vnih the 
same nante 

For on!) a >wdl established coounon nomenclature perroio sound comnuuuca* 
Uon tvhich, in turn, will p er m it uotijble srudies to be achlcNed cai the natural 
history that is to say the behanor of these tumors in different arcumstancts 
which b of so much interest to us. 


Needless to say a prerequmte ts a perfect technical procedure, cspcnatly of the 
way the pathological ipeamens are wxaiTd up Artother prerequisite to any dis- 
cuidon m the field of stxallcd precanccrous’ or early cancer lesiona i* that the 
climdan be atvare of the fact he must treat ail these t> 7 *s of Icsioos accorduig to 
the diagnosis in the case of the utenne ccnxx, for instance roagulation, coiuza 
tioft, hysterectomy ample or radical, radiotherapy and so on. 

It ti known that, today neither o'tology dot histology are sufficient to predict 
accurately the future of many of these Icnons. ^Ve know too that there may be 
different types of leconi, looking more or less alic uodcr the rakroscopc, but 
haMng a \'cry different e\‘Dlution. It b for that reason that the lenni agreed on 
must desenbe a lesion and should not hare a prognostic imphcadon, at least unul 
WT know mote about the natural history of these Icsiotu. 


Vow It should be emphatued and one should remember that a Domenclature 
u nctrr atabluhcd fora« It ts a tcotatn-c. more or less good, hit of definitloc* 
on whkh ooe may classify for some ome pennittmg data to be compared but it 
can be rce\’aluated from time to ome when saenufr' knowledge changes. So u 
wiU DCtTT be perfect, umd one kmnvi accurately m e\-crv detail the behanor of a 
hsKxn which a not the case today in most of the cancer field This means that any 

noracocIamremayfacitibiecttocnUcbnu 

The members of the W H.O Internatianal Refercocc Center were drawn from 
^ m widely geographical areas. One can weU apprecute that there «-erc 
iflmving .t a "P«1 cb. Em* member of the Contmlttee he. hKi 
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NEWS FROM SOCIETIES OF CYTOLOGY 
Indian Academy of Cytologists 

The Indian Acadan^ of C)'tok]fiso has been r ecently comilruted vrith the 
Callowinj office betrm 

Prot P N Wahi FIAXl PraUent 
Prot Uiha K- Luihra FJj\-C. Secretary 
Dr S, Tejqja Treasurer 

and a afQlLatcd ai Natanal Society with the International Acadein\ of C^toU)^ 


Israel Society of Cytology 


The correni Exccucn N ilocuil Conimirttc of th Untl Sooct) of ^>1010^7 
a ai foIUnn 


Prefideot Dr A D eemer Paiholoigitt ukOucC Shmod Harofe Hoapital, Beer 
^ aacov Iirad 

Sermmiy Tre**trcr Dr E Malberjcr Oral Surgean, in-cfaarje, Cytot^ 
Lab Rarobam Gov t HoajataL Haffii, IiraeL 
RcipooaJ Membcn Dr E. Le^ Patbologl*t-lo-Clud^ Centra] Emek Hocpaul, 
Aff leh, lirael 

Dr I S LedJ. Patbologlft, Department of Patbokjg^ 
Hada»h and Hebrew Uon-eiiity Medical School, 
JmaalcTn. brad 

\ uonal Editor Dr H Supnm, Patholc^ttwo-Caiief, Nahan>T G<». t Hoa- 
ptial, Naharr>'a brad. 


The &anrt> toern regular]) erery two moothi at the anoui bcapitah and 
clmici m the u»l hu «> lu- bro pcc«i,tcd wiih raieptni and in¬ 

ternum panpama In Genoal Cynilo*)r pcoblona pertainin, to ttchnlqra 
and mont rroml, ctaiInBtni »ilh Uitla* of andnj up the Central School of 

M,U 1 SSZ. •"f ot^aponaored b, the loej HaHa 

'o" - Uut iUntarp ef Health of d« Gotenutanu 



CoT'} ri<kt t) tf~l lij (b* iKtarMtkMiJ »»<*-—]■ of OTiotaQr 


V4.U.\fcl 
^•Um CJA. 


BOOK REVIEW 


Axtmuici CtU nd Off Strtinf Gcor^ 

L Wlcd and Gunter F Bahr (Cditon) 
New ^ork. Academic Prc», 1970 403 
$19 50 

Thii N’oluine reproeoti valuable Information 
for all tbeae IntercJted In interdtidpllnary aipeets 
of automated cell idenilficaiton and cell aorting 

A group of ouluandirtg cootrlbuton 
this addition to the growing Im of book* on 
automated laboralorj procedum a valuable 
r e f cte o cc. 

The table of contenli eococnpaiaei the NCI IBM 
cell aeparatcr buoj-anl dendtv teparatkra of 
celU, cleetrrjnic cell wrting by \-olumc, the rapid 
cell qjcciro p hotoiDetcr automatic mulapaiamcter 
analjier for ccUi, compulcriicd cj-tofluororoctrlc 
rcjcarch tj-ttcm, chromatin patcerm with the 


(aat'Kannu^ atage of a mlcroipectrophotometer 
automated leotocj-tc recognition, automated 
analyaia of ctH Image* by TICAS, and the In- 
formailoD theoretic approach to cell Ideniifica 
don b) computer 

The authm abo prin'ide a critkal evaluation 
of the analytic capabflidei of the jyttcini, which 
arc >dll undergoing changcj. One of the ibort 
comingf of thb book Ii the fact that the dau 
praented are two yean old and may have been 
mperwded by more recent finding*. 

The book will be of great intere*t to vrorten In 
clinical medicine Omte culture, gcnetci, bema- 
tolog\ clinical cytology and pathology and b 
highly recommended. 

Mariner Blbbo, \LD NLLA-G 
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1971 


XKVti mew lucui'iu or evTotooY 


S23 


lecture at the rapecthx congr ewcl . The •dmlnutration of the awaid h In 
the of the Inemadaoal Academy of Cyioiogy which hai a fpcdal Avrardi 

Cocomlitec for thh pu fixae The awardee mihTJ a diploma, a gold medal and a 
f t wt In itw Tno ont of $ 1 ,i00 OO. 

During the p>a*t ten Tcan the fo&owinf IndWidualibate itethTd the MAURICE 

GOLDBLATT CYTOLOGY AWARDS 

For 1961 G«J«rE L. Wan. hLD F IA.C. (check donated to the Academy) 
The Blmn-Riiac r ro fej w o r at Obatetria and Gyoecology & Piof e J Kr 
of Pathology 
UnJrcnlty ol Chicago 
Ch^ago, nPrinfa, U.S~A. 

For 1962 J Paul Pttrotu M D F1-A.G 
P nj f cjK ttr agregc 
hlatemite 

Lnaembaarg, Ltnemboorg 
Ftr 1963 Leotolo a M D, F LA-G 
Pa thologIrt-io-Chicf 
SMa t Ho^riial of Bahimorc 
Pn/oBor of Pathology 
JdTcnao Medxal CoOego 
Baldmore, i^larylaod, US^ 

For 1964 Ha'^Wulku Bcsceluo* hLD F LA.G (check donated to the 
Academy) 

P ro fe»or of Obatetrfet and Cynecefogy 
Freie UonenItia-BerllQ 
Berlin, Germany 

Jointly 

with CaJILo Sorroa^ hLD F LA.G (check donated to the Academy) 
Profewor Director of Carlo Erha Foundation 
hlBaod, Italy 

For 1965 JaXO W Rxaoax \LD FLAG 
Pi o feacr of Pathology 
Caae Wmtexn Reicrve Univoilty 
ac>cUQd. Ohio, A 
For 1966 Cuntui F Bahe, hLD FiJkG 
Head, BiophyBci Bmn^ 

Armed For cc i InninttE of Pathedogy 
Olnlcal Pi o Ab ot of Pathology 
Georgetown Unhnarty 
WaiWQgton,D G-,UAA 
Fee 1967 EiMXJOH vm Haam, \LD F IjAG 
Pn3fe*r of Pathology 
Ohio Stale Un hmal cy 
Cohnnbai. Ohio, U-S A 
For 196fl MoajtAY L. BAaa, \ID 

Profew ef \Ilcroacopk: Anatom) 

UnKcmry of 1\ oteni Ontario 
London, Ontario, Canada 
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SEMI rROit tOCfETm OF G\TOLOCJ\ 


fV A \# J 


The New Zealand Society of Cytology 

Neat CijTifcxciKc and Annoal Gcncnl Meeting be held here la Qimt 
church on October 8 £. 9ih 1971 

Office Bearen of hat Zeeland Societ> of Cytology far 1971-72 
Pi didcat—^0r N IV Fitzgerald 
Secretary—Mr Wayne J Bumstcad 
Treasurer—^Dr L L Treadgold 
Cotnmittee—Dr J J SuUnaa 
Dr Roilie Sneyd 
Mix Raul Parker 


The International Academy of Cytology 
Committee on Registration and Licensure 

The follovnng cytote ch Qol o gttU havT lumailuBy ftanpJetcd the Regntry £t 
acmnaclon by the fntcnwnoaai Academy of Crtology and are entitled to cany 
the utie CT (TAG)” behind their names 
Reg ho 1 Htldegord Fnednch, CT (JAC) 

49 S(oeberlnraz*e 
Mucnchen 21 Germany 

Reg ho. 2. lilu Azearraga Qtmaco Cl (I\C) 

Tctnan, Zamoaoga Chy 
Phfljppuxs 

Rrg ho 3 <Mrx) Sunhdd Barbara Zobel, CT (UG) 

Department of PaiboJogy 
Untied States Army Horpttal 
Munich Gennany 

Reg ho 4 Saiyit Kaur CT (lAC) 

Department of Patholo5\ 

Institute of iledrrol Research 
Tull Road 
Penang, \fala)‘xiA 


Eleven Years Maunce Goldblatt Cytology Awards 

The hlAtmlCE GOmBLATT CTTOLOOl AW ARD ™ ietttrfuced b} 
*1.^ «wAr«nr. in the txar 1961 The Award a $tvm for mentonew* tt-ork lO the field 
MAURICE GOUIBLATT CA-TOLOGl AWARB h 
MiuUy aw-2dcd >t iht wm of the lotematfoneJ Cilolo?) Coopi^ 1^ 
^ «e lmH«) u. »h- MAUWCE GOUJBWTT AW ARD 


197J 


KEwi ntoH locjLtiu or crroLook 


S23 


LECTURE at the l ope ct hT coogr f ca. The •dmlnhtradon of the award k In 
the handi of the Intematketal Academy of Cytology which hu a Awards 

Cootmictee for tbh p ur poae. The awarde e l e ccI vTa a djplotna, a gold medal and a 
check In the amotint of $1,500 00 

During the pan teo yean the following Indnrlduak hare recehTd the MAURICE 
GOLDBIATT CYTOLOGY A^VARDS 


For 1961 Gcoau2 £ L. Wied, MJ) FXA.C. (check donated to the AoKfemy) 
The Blum-Rleie P ro feno r of Obatetrics and Gyneexiogy & ProfoKr 
of Pathology 
Unhenicy of Chicago 
Chicago, IlKnob, U.SA. 

Per 1962 J Paul PtnrncL, MJ) F LA.C. 

ProfoKur agregc 
Kfatenute 


For 1963 


Ftr 1964 


Jointly 

widi 


For 1965 


Fc» 1966 


Fcr 1967 


For 1968 


Loxembourg, Luxembourg 
Ixcwouj G Roi^ hLD F LA.C 
Pathologin-ia-Chlef 
Suuii Hartal of Baldtnorc 
Piotmr of Pathology 
Jeffenwo ^fedlcal CoJiege 
Baltimore, Maryland, U.Sj\. 

HAM-Wtaro BoaCHAiot hLD F LA.C (cheek donated to the 
Acadeniy) 

Profe*or of Ofastetna and Gynecology 
Frele Unrvemtla-Berlm 
Berlin, Germany 

C^!taTO«.f,LD FIAC.(d«cid<».ttdroU*Acid=iiy) 
Frofiaaor Dhretor of Carlo Erba Foundation 
Kfllana, Italy 

jAUn W Rxaoak KLD FLA.G 
Frofcwor of Pathology 
Case Western Readme Uniremty 
Oo-cland, Ohio, U SA. 

Otmia F Bahe, KLD FXA G 
Head. Bkiphyria Branch 
Armed Ftarcs Institute of Pathology 
Clinical Profemr of Pathology 
CeorgeiLAru University 
WasWQgtaQ,D G U S-A. 

E»aajQB vo^ Haam, KLD F I-A G 
Pro*»or of Pathology 
Ohio State Unhernty 
CoiumbtM. Ohio, U S-A. 

^luEEAY L. BAaa, NLD 

cf incrmcopic Anatomy 
University of estem Ontario 
CoKhn. Ontario. Canada 
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NEAS"! FROM SOCIETIES OF C\TOLOClY 


\cl 15 \o 3 


Jointly 


For 1969 


Jofntl) 

>Mth 


For 1970 


For 1971 


Ewart G Bertrau, PhX) 

ProfcJtor of Aiiatoin% 

Faculty of Medicine 

Univemt) of Toronto 

Toronto, Ontario, Canada 

Paul Lopes-Cardozo, M D F LAC, 

Head Department of Hcinaioc>'tolog^ 
Department of Medicine 
Uni\Trtlt> of Lc>*den 
Lej-den, The '\ethcrlandi 

JoiEPii Zajicet, MD F I AC 
Anoante Profenor and Director 
Department of C)Tolog> 

Knrolimka Insdtutct 

Stockholm, Sv^•edcn 

Arthur I Sprmjoi, M D F I AC 

Director of C^iopathologx 

Churchill Hcapital 

Oxford England United Kingdom 

Staklfi Fletcher Patten Jr. M D F 1 A.C 

Prtifeaiar and Chairman 

Department of PathoIog> 

UnK'cnit) of Rochester Medical Center 
Rocbeiter \w\oric U S 


The nest three )-ear« aivardi will be preaented at the Fifih Inlmuttna! Cyt$lfy 
CcngTfts Bal Harbor Hotel, Miairu, Florida, U S,A (Ma> 29-June 2, 1974) Nooi 
inailons ma> be fubmlitcd to 

The [Mtemaiional \codtwn of 
l/aiffTtr Goldhiatt \tcaTds C«mmxtUt 
5841 ScMth MarjlaaJ -irmte 
Chfcago Illtaots 60637 -1 

■Nommaaom must be accompanied b> (1) a reaaooed »tatetncnt irhy the award 
ibouW be given to the nominee, (2) hn curriculum \-itae, and (3) hn lat of pubb 
cationi E\-cry Fellmv and Member of the Intematiorial Academj and cwt) 
Member of the Faculw of an> Uni\-ernt> may lubmit nommanom. Self-nomma 
oanJ arc unacceptable In order to be conndcred for ibe 1974 prescniaaom, the 
aominatiotB for the 1972, 1973 and J97+-AwartU must be reccii-ed in the abme 
office not later than July I 1973 


< , 



letters to the editors 

On Barr Bodlei and "Cell Scnocence’ 


To* lt,K* 


T AtEda^ 

Dn. Ototfe \VEbwji3 ■nd JtrMi Campbell 
m iTitW reported to Uu» Jownal on d n cro aK>- 
frapUc obaenrauona of bodks cod tbelr 
rtUtk* to cell tUTfaJDo (In vUr ohrmikraa of 
n ■4irTwr..t>T' in ceQi (mn tbe boxnan uterlm 
cnvu. Acta Cruai 15 iSTT S<J2. 1971) Tbcy 
cocicbtde whh Ibe bypotlnai that tfae Harr body 
M rtlaied to (be difilscDTladaQ of the cell, 1 hb 
oniy ^i ceiept fat (fifT e ren dated celb not m ifaa 
or aan uadj^oendated ceU^ 

1 bare lor worn ye ari k^ked fiir Barr txxfiea In 
time lu^alji a and mtdne htenpaihofcylc mate 


rial ai«l wa» Imprawd by tbe low freqoency of 
iboe bc t etodiro nauc bodira In histily dlffcmv- 
t^os I wnh m offer as alteraatire tmer 
pi eu J on to D*» WUbant and Catoptirir ci3«T 
vatloD*, namely that the Barr body repreaent* 
•^of ccU tenejce nce Ifcrtbcr WfKCX thattfab 
Bate ocoai In ccH popoladcicii TT^ularty under 
goiag mxwal awl tlUt tbe Bair body marks crib 
with V9W or loat capacity lor dhrbkn 

GtmKr F Bahr htJ3 TIAC 
Cku^ Jafiysar JeaatA 

fmw iwlj» /WWtty 
IlafibvM Z> C 20XaV^-A. 


Effect of 3-Iiothiaxx>kmc on Human Cancer CelU 


T li»E£i^ 

Tha u ro report the ma t te d Usbitary ^cct of 
S-InbiacDtori on tmmaB eaacer crib ct Mr* 

A caocetitraitea 10 BC^/ad coeapletriy bhb- 
ced tbe (rowth H£p 2 crib ht two aeparatc ctxts 
mo d u cie d od diffcrem days ahh Jiffernrt orii kn. 

Tbe ten were caoducted by naxfifkatiOB of a 
method {amotiriT re p otted HEp S cell diceU fat 
younf ptefdc fiaik cuhnret xw washed twice 
«rth crid venene iriuDao (0 2^ b Ca 4 Vlf-6vc 
pbiaphao- boffdrad mIdk) after r e uan ' a l of the 
tDcbm^ Tbe aihort-i «cre then rernared and 
UBiim cefl mpQtnaa prepared by goiiiy fcircii^ 
the crib m and out of 10 tnl p«p.»ttii Abo’ cen- 
tr i fagad o e aikwr yeed, tfaeedbafre resaspetaied 
m Eagle' Baial hledhins (Hanks aahi) cnotaisxiig 
10*“ fetal bosiae lennn, tranrimedb n opp o e d 
battle aed idrtul ilo<>ly i reo m tempo at are for 
13 to 30 infsiatn means of magDetk ttbrv 
The dmccQiram of bring crib was d es e nnlu ed 
by dlffeiLUtial co un ts m Iww-. - y ^nt^uirfr mhrr 
sonang srtth 0 5*~ trypan bba aqneotti wlrttkat. 

The cotnpouad wat compkiriy mtobfe b the 
oihur e medarT B and sosal dihttkws n^e 
prepared ta mid tnednnQ from 10 mg/ml sante 
tetahon jost befara trsdag Dnjf-cril test iQipco- 
ocea woe prepared by aridiBg QJ tnl of Ibe dn* 
dihstsooj to 4 i ml portraa ef d* HEp 2 erfj siw 
Ptrafou Tube colcwes , 3 » 5 per drtig 
were prepared by ad£nf 1 ml pooioDs of tbe 
<feuf-cefl tew m^aerioea set pfastic screw cap tmie 


cultart tubes. Tbe cril mirti etdtaro were pn 
pared 1^ **rtng 0.5 od of nini ba a Istcad cf drug 
dOiiDon to 4 5 ml cf the csS fuspraakn. Tbe tail 
naa wen IpciAstad at 38*0 and o i iaervcd far » 
pmod of tfren dayi Tbe mocolum cf HEp 2 crib 
bt the first teat was 01 ODO/iri aixl lS5,0cb/jnl io 
the teccod test 3-Isothiarc4otse at ecocestradoa 
<d 10 mcg/inl ratnpletriy mUblted growth cf tbe 
cancer crib to bo^ tens A con cciitfa riQB cf J 
meg/ml was witboui effect. A number of other 
drugs tmatd bad no tnhUdiory effect oo the HEp 2 
crib 

OutaacnDSDC stuifies revealed that to ^lite cf us 
marked and-cdioric effect, yUotbmraiooe docs 
DM otae d u eeemc i ne abnorsaUdes Erahiadoc 
of thb drag agrirm tranaplantable hnatn tam e e i 
faiespe nairT|tal ■rnTwli bpiarmed. 

Ponald^V MeJOnstry PtoD 
IViUtom L. West. Pfa D 
SJdoey Oeeen, if S 
Wilfred D Crow Fh D •• and 
Nebon J Ltomnl, Ph D 
College of Metfidnc Howard 
Unfrenfiy Washtogson, D C. dJOOl 
and Depanment of Cbembtry 
and Ch rTntc al Engtoeerieg Uos' 
renfty of Ettnoii, LTrbaaa, 
nimofe 

Prewat adless DepartSKM cf 
The Anacrafii* Ksrinnal Unhenfiy Carfscrra Cbr 
Aiwtraha ’ 

ta 
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LTTTEU TO Tl/T ZDnORS 


;*/ JJ 


RtmuLvcci 

1 Crow \\ and Leonard N J \ •j'nihcab of 
S-bottdaaoknes. Tetrahedroo Letten No. 23, 
1477-1480 1 164 

2. Crw \V' D and Leonard N J i-ffodtlaxofonC' 
ck^HhkxryAoaacryUmide rquil/bria. J On; 
ChfTTi.30 2t.00 19b5. 


3, McKInftiy D C- '' "oC '' 

Spotinf Sroflef, P J and Spoiafe \ J 
Tlw inhibitory rffcct of •ctJc3nj-J-{3 fifl. 
chkropbcnyl) 1 bopropyl-l mnb)l kdduo> 
ihmi cfi/oridc oo hnmiu) anerr crib ia tbw 
culture. C^TobltM 1 303-303 



T«J.U. 1 U .4 

V B 1. 


PRESIDENTIAL ADDRESS 

Robert H Fennell, M-D 

PMtwM d PsiUtc tf 0/ Ud^nf, llftU CnUr f 

rttrWji, Pdodrik, Ptwuyinta^ IS2P 


ProKknti*! ■ dd icw a te the psAhr-t »rTNtd *» 
pi«tfoTO ID de»l». to wme rf the bro»d probkam 
« kfccur^oeudmU’m C^mlogy Coerimbf fat 
iWm tr^iitkn, I ViOoU lil:r ts fVCKut )oa wtah 
ncDC ahoot uhu I thlAV eou a tkiiL Ct 

pxd cpxJiapf Uberttnry 

The arttqaotbn U »K»t rote thii Society *><xild 

ptey m adequcte Uhutuory ctaodetd* 

Belixt I aonnpt to amer tha gocKcn. In cm 
cmfhMtzc that m an WfUtlia ciatL, do oot have 
pCPHCT «D coatrol and r^;tdate (tkadarth (or the 
practice of C>nkiK7 Itae » hi«rictl bappes- 
nance actual tmuU of the p»» ctlc e of fneidtranr 
and aHhcd area* h CEDcter bKOvtchial ctacc 
jtirwbccbaa Tbex tefidathr bodtea ba\ 
ro acu d rotei and reculadom to pr^rn oar con¬ 
duct For raampfa A* ^tyndio, I cannnt pne 
ctee medjdDe unteti I bate uateOcaK Reicula 
tni ef tob a a tMt et ■ aho often done by the UR 
and Kautcaoaj by ootmey or other a dni l nwa th 
tnonaiiihmtbeaue The FodenlGcRmBOkhi 
the pMt, baa peruopated ra7 Oak Thb la npdh 
bMno and a b ehuo tei cn to bdoriB 
thoae «>bo kfiblate and deem of our kkaa ahottc 
teberatory tttdarda A cccaJlii§t y I vtih to 
addrcB atyKlf ID iSh 

eVn CoontuDoei very clcaily to thb 

inatiiT Articte 11, Sectioa VU chei the p a obtecna 
tf pememri and thnr qtahScatnoa kA-Ato X, 
hovrver radiaafadoM 

T cncwjrip the tBaaHroance of Mteqiaaie 
atandawh tor enrfy caaccr dctcctMn. tk^ooata. 
teachtcf traum^ and me aiob by petMdtnf an 
ntlarimJ nn^ cd* ap pecw a l far all acceptaUc 
Cyttte^ Cnioi 

\\ ih dua at OB fuide-ttoc, we itamld be pre- 
p«rd of pve recceneDendinoni tonew nln^ labora 
ttw% nandardi u the rartot* orfaniiaooea 
rtjuipped kh the Ic^ authority to apyau v u or 
mcae nr^iortaiii, (fittpprw, the opera tan of cytol- 
OC'labcraaaart Ofuuatkm aoch ai the Amen- 
can SooetY of Clinical Pwboiorhci, (ASCP) and 
CoQete ^ Atncncaf. Paiheioiy ^CA?) hare, dx 
c'Pcnencc and penevtoH la actual perfarmance of 
totoecdoo of tabentom. 

Who douid he vortin. In the CTtii« labora¬ 
tory? Undeaibaetlly the penoo aamhir^ aial 
tnalir^ drddom cemmh^ ceB ipreada lx 

rrauaeud cytotrehnoteari* vhh the werwy 


tramh^ that titk bnpUc^ The director of the 
labmtory thouU be Kanrooe a UC T caRd in, and 
«- ip e i tenced in Cytoiqp- and directly avaUablr 
In too* dhiacVn, ihja «» the PatholoBfaL How- 
e%rT the fact that ibn p e t t un bccnlfled in Pathol 
ofy doea not bidicatc, nrcnttnly that be bai 
ipedal intemi and ddOi aa cyiopathokiitbt 
The laboratory m part of the practidooer 
(Ace, not be exempt from liMpectiort, m t 

binfonemca Priraiephyika ai adocpipteybigh 
f h«vTJ paduam. prorldc tew veeki of nper 
bed work, and then refard thcac pcraxM ai 
laboratory Mchnidan* If the reypjJauorts do not 
nivol the phyRdan prirato office laboratory 
poorquabty TEory ahobnei Cyiolofy 
Wbatquasdiv of work iboold laljurauiy have 
to be an pprwrd labcraiory^ W have oftn 
thoogbt that 1,000 nean per year wm an accept 
able dune fcr ugb terirnritTi I (;oad 
U Uaatu y cne ihoold approach ths roltiEDe, but 
I know that food «ark can br done with Ughter 
IdwI ihoiild not be IDO riftd, but cmain 
tntautoum and sKudmun efune h dedralic, 
%haeh can be altered n ctxopbf ta the goodidoca 
that pnrrail locally 

Tbe food cytotef? laboratory le p o m the remit 
of the etananadoD to at to fh the padciit phyu- 
oao m a TimiTTn btfannahoa Thb ihocdd ladude 
prcdtedoD cf (he b btote i gi c fiadmfi. Numben, 
iherefare, ai eonbod of aruuMnicataai, are not 
acceptable If the preparation b luaatbfactcrv 
then h ibould be n fadicated Standardi far the 
adequacy of ■near da»ld be bifh h e cat ae tbe 
cyiDpathotefka only harnn the padeot to trytef » 
faiierpm thick, toadequate or poorly fixed prep- 
aratMn Of counc the mart duf^nx rmlt of 
toadequaie toudie* b tebe ieit« of Rcurhy 
E*ery cytology Uboratory dtttold hart file of 
patient natns hh their dtafocaei. Cror* tode-d^ 
•hould be docae n that r e view of totcreadi^ cr 
probtetn material bataflahte It b Important that 
v> lock hack al dawfc raaniptei periodically m 
R andanb, Fo0o*t-np of InrfK -khuT p*ticnti b the 
mori fanpcrtant part cf quality control becaiac the 
btolcqdc beliatlcr of ceruto tetem b the beat 
venJiultoo cf our rlliiprjrh and uxy that lervc b 
{ ulde in deddtof on future 
Qualay coenrol h eompJee pnsUem \S may 
efirote tlw nluoem ton four caterorio The tom 
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PRESDCXTTAL AODREXI 




(unple method h to iT\-few a ceiu m percentage of 
all prcparaiknu and have \-ariom ediekim In the 
lab^tory involtrd SccowU^ it Ii important that 
old material be rrv»cw-cd In the light of amuen 
obtained frwn the chnlcun \iho caret far the pa¬ 
tient A third and paraljcj procedure b the revievr 
of biopry or autopi} nuteriaJ Hbtc^thokigTC re- 
vdcM b cecQtlal far the good cytotctiinologtst and 
It tmm be done in conjunction v-dlh the Etholo¬ 
gist A faurth and most diiBcrUt aspect b to deter 
nunc Vi hat b happening to a dbezue proccM in the 
cotnmimlty Certain projects which have been In 
progress far a number of ^’cari are good examples 
of the epidemiologic approach Both Dr UHIiam 
ChrbtDpbcrjon in LoubviUe Kentucky and Dr 
Cyrus C. Erickson in Xlemphh, Tennosee, with 
their mtdici hatT demormrated that Cyiotog) 
appears to contribute to diminished prevalence of 
cciVkaJ cancer 

UTiere should the good q-tofag) laboratory be 
located? Are the laboratarici, far removTd froot the 
patient and attcrKlIng pfa>-pcisn good cytology 
laboratories? Ccrtaini> they can be and have close 


iiahoo with the physician and padent, but as I 
btimated above, the best C>-tolc^ b dooe hr the 
laboratory located fa the community nhcre the 
q'topathologift is fa ciose cootact vrth the fu- 
ttajt I phjucbiL 

Some type of refresher course must be a pin cf 
good cytology laboratories. Parhipv that fa («c 
more area Hhm tbc American Sod^ of Cytology 
can CDOtinuc to play an hnporunt role. 

TTic American Sewiety of Cytologj thertfarr 
should asmme a role as authorized by its coosuro- 
tfao to estabhih standards far the practice of Cytol¬ 
ogy The fay ectioo and certiBcjtlon faooid be 
pofamjed by other ageuciei such as the ASCPmd 
CAP svhich are equipped to perform laspcdicos, 
and they must act with authorizaticra from appro¬ 
priate hxaJ agencies. It must be emphashed that 
good Cytology can be done only by competent 
q'tDtcchnolcgiits aod qtopathologms who 
ai •are of the clinical settiDg and role rf Cytology 
TbK piits p»d training and coostant raievcal c# 
kpowiedge , more than any other one mtcnai or 
act of standard*, assures high qualliy pesformsocc 





Comparison of Hormonal Golpocytology witli Endometnal 
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H f iiir ju l ctJp ocytofcny ud c n riowci li l 
bkjpfT been baf aabOibrd u nfanUc 

■ ii>iVir 4i fa- the aa^KKUt of tbe bonmiil ctstn* 
of p !■■*-* Tfac eacrnnl p* nem of 

v^iial cjtdcfj doiliic Iba niefiftmal qrck,*- «> 
weflMtap p e c okigKqdocr tTip n rh l r t, bcvebeco 
tbwoQ^ilf itudled end d tKj fljed. In oar cnidy 
tic tenf *ey of eotpobonimnl htterpretKtkD wx« 
c K i yupl with tbe dU fTMt k Imerpmxdoo of ibe 
odometiU b f» »o to f7 od faiopaf 

^UTXnM- AMD IXmOD 
SjXT-ooe pMUenti, lAder^olog cOtfoattlc cQacSe* 
in the Oraecolafle Eadoeriae SteriEty CSnkf 
u tbe New Yort iledleal CeOefc Meoopofitnt 
Ho^dal CcBMT «.ere hl^T^fk^^ b tbe ttair A 
n|bel eanr tekea from (be mfrfifle (bbd of the 
Ittml Ti|bel weE, end m eadnme tiU l btefnt 
vseoboiiiedfroai each padettt chsHeif the me 
f The wee ele Wi ^-t, 

wtih tbe asaderd Papanicslaoti led mtqti c and 
im gpr t te d bf a qf tob^bt odof tbe Kcnertlly 
a uxp t ed parataeten cf klaiinadoa IncVi and tbe 
d eyre e cf and rliui^Jw^[ of cdk. The efxfa 

iDetrtel Uopar yttltnm «m obubied with 
Nmhhcorenc, (bed aod watm-d whh bsnainxf' 
hn and eodn. Tbe Uctokifr «h bt er p t et ed by a 
Gyn ccc itottc Pathotofbt. aaxrdlag to tbe edteria 
cf Noyei, Hen% ud Rivk « mraflfUd by Sedfii 
CTeblelJ. 

In 13 pa tlmn jijdj^ed to be to the p c ae oiuU iory 
pbaie of the cy cl e an of exact d*y wm 

made bom (be tmor alooe. \VhQe tbe Mme at 
tempt wat made od (be praOfendve pbxK Jive 
there mh do tsay to Tnmtr*, ibb »hh tbe enfa 
metiiiMB theie remhi arc not I nclud e d . 

Riaoui 

Sx Uepaf ^ledmeoi wax UBadt^tlc far Ukr 
pretadoD. hauffirlmt maiertal. 2 ^velnvn ffa 
taiDedfrTaii>cn»eroteTkie«jiBetu,3 cndociKtrlal 
pcfypa,! tbeovcralliBadabOitywas93perccnt. 

fire anean were otaaddactery fa bemBoal 

etahmioo bajfflcietrt crikbr martciial er poor 
P»«=yiiQn.3 •cmevafWth.ZTbecweanm 

waaRl percem. 


1a dm 30 Ktl cf didcf whkb rrmaiord. tbe 
kinrJn yV- of preOfendrc nafanctifaKD 

aarclaied with tbe cffpobonaoDal fimEofi of 
efeci to 83.6 per cent Seoe tc ry endo- 
ii-ii luju and pOK-armaMMy nsear aaTelaikan 
were foond In 88 0 per cesu. fTabfa II) Dticrep- 
anchx we faund to S exaea wbciv tbe cy to t^k : 
dlagnCB cf cftTOfcn elect were bund wlto Koe- 
lory etakanctHsm and to 4 wfaoe (be cytedogy was 
prcgratadanal and tbe mrk an r ti hmi was ptnQCaa- 
ttoc. One «near c n rt e ci ty read as aanpUc jatsved 
to be tbe cfiagncadc doe od early and tnauspeoed 
anbsed sfcor u tai ceatftnrari by tbe bfoyay (F% 1} 
cf poddre and nef id ve carrclatlca of 
both mahcib art QharaJed to Flfira 2 tD ft. 

la tMM ndy groDp, ceui to tbe pnaesceef fidiiy 
(BBsma eyde kapbi, to tbe pcK>imlatDr 7 
pbaae. da; Mated ry^ day cerrespODded with the 
bittct^k dale to coly 36 per ctst cf (be padeoti. 
la 48 per cent the hbtolc^ lag was two or more 
days fim tbe Mated cyde day and to 16 per cent 
the fabtto^y was mere adra nrxd than the hhtcry 
CTabfa my Of tbe 16 Mrrwn adresed far precise 
daitof 40 per rent fdiMjded oaedy 

Docckch 

Ccfpocyinbfy has bets BcbiDwledfcd as Tcry 
valuable method far tbe BaeMmt of txamooBl 

uatos of p«txa> ts to (yncenk^ pracdec. Tbe main 
■drastage cf^ tbe method are caM of perfamiaiKE, 
lack cf dn c o Difai t tn tbe padeict, feadbfBty cf be- 
qnexd repeiiiicaj^ rapidity cf Aafnodi, azal tbe 
relative case cf nxegdekD of bade cyteiagb pv 
lerM- However itoce tbe ragtoal ^ 

target cagan far other toaa ewarian stookii, both 
Cttfemajs and mdog en om, it on car occaden 
paixlaee him re pat te ms of cy to logy rfl fft n l; u 
toUTprtt 

Tl* eMTOgesk mdcv while mo« eadly rtag- 

nlicd, can be ahered In the preamee of DOD-gwia: 

Btosuli and faton wbfafa mar "Tmliaie, naaffly 
efneare ca Ime rf a e whh caiu g coi effect."* iCp>v!ft> 
or Dca>-gwlfic vaginal tofaiiow, vitamto cfcfl- 
metabofle cfianrhaacts and g ffvtti- fa 

ton can aS aber tbe target cagan mpcaia:. 

ProgestatkaMl am eaii are hadraJ^ dUB- 
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cull ID face ihe baeal pfci»« njtin- 

bonnone conditkti tod the quaetitadve ■MCMroent 
of pfottwtercoe Icct iMy ImjaWble-I fcd*- 
ocn, the cyaoiofK cfixti of pcojeateroae «re POt 
«p«c&c aad TDk 7 be loomed finrtuattom t« 
prr-exlttiag ea mj^ cn Irv^ or mJ rt nerJ c b) 
fioFPea 

Tbe f udmi fpium a cKKraarrtzcd by mm 
pirdKiable, mulofic tnd drftnwi r ry iea Li to 
tbe ficFw of bormim thn the viflna in xhlch 
owcmtiati, «wrH fcibUog cr tbr primary 

rnpODvi That endom e trial chanan toducnl by 
tbe pri ^ UMjL of proaenerone How (or acourttc 


T u II Cmfrmrj Itftafn /IWanrirW H sttift 
W CW^«rtC*f<ci 

miaWTol Bii»Wwj 

r>w»- fnnn- 

*»»c ’ 

Prridrrain pb»ar 
brrntiay pha»r 

19 + Ob 

1 n no 


dadof ot tl* cytfie cbaiHT* reflect 

flw qwSty aad dmckn of aetkn of the drciriadna 
boemow Thb malua esdomctrUl bfopay an oai- 
•iipjard metbad ibr tbr pprabal tKulackn 
kad enrpoi lutcum fooefloo It li abo more eco- 
aomkal aial fm ju ai J y tsore aecuraie than blo- 
cbemfeal method* tovolvina the recovery of pro- 
irntcroDc metaboficn. 

Endometrial bkpay b not without lu dbadvart' 
tages. The ducoedbrt to tbe patient b of piiiDe 
c o ut fT u and nsabn irpedlloD of thb pro ccd o x c 
ondcdrablc In probtena of Inimility there ndn* 
the poatbility of huf it crr t ice with eariy geataaon 
It ba* been a ia ;g e w d that endotnrtrlal biafny 
might bare a theTapenik- ralnc where InlertlUcy li 
catacd by poor luteal fuocdoD the hrrpbcatkn 
bebty that local uritalloQ may pronaou locreatcd 
ranrularbaiim) and dcddual reaefloo and thus 
vippcat ibe mahiietiancc of an hnplaotcd ovum 

The pjtJtii tfd findings iraffina the value of cof 
poficamoDal cxamhiaikei In tbe gyoetoloqk prac 
DC* Tbe ptitti i iaac cf iperljneot tmaujtabic fee 




'f >\ ^ ^ ^ ^ 


•a 1 

.T' . 


Ta. I Cjipi*vnaai»i wd hiMtacTK diapMot powin cr-rijnoo eyrie day binary 14 fp. b 
(b^ntaa tropty hmolnpc dumww dmdis Onamal iilaatu eaun y SM 
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REMOAX iEDUl, ITONE, AKD ROmCSIT 
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Int er pc cU tion Vkor ofcndAli)' tbc for both 
methods appraised, lo tbc asestmeot of cjxic 
pbav:, the m-craQ congruency of both rocthodi ^%’ai 
found tatidactory and correlated well with findmgi 
of other autbon who, on Urge terka of padenu, 
found *uch corrclaiioQ could reach a le%-el of 91 5 


per cent.* In our Kria, since the presented ma- 
ttrial was collected prinapally from women wbo 
were Krccocd on tbc Gyn-Endoenne and StmEty 
Soviets, the tOarepandes in tbc inteiprctatioo 
might be recoocHcd to cyclic distuibaoco la tboc 
padents. They arc also pombly explained by tbc 



Fto 3 PoBthe correlstiun eyelr day by hkfory 4 colpohormorkal date day X4 blBokxk dale d«y 33- 
Original hlagniAeauxi cytology X 3SB hbtolagy X 190. 



Fio 4 Pedthe correlation cycle dar by htstory 2J edpohorownaJ date IB. hbtdutic date day 18 
OdgToal hlagnlScadoo X 188. 
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Ta>li IIL CtmiMtm Bnm.tn CycU D*j h Hutmj 
W D*iJmx M LmUti n*U 



rOnlii^h* 

.ea^rs. 

36% 

4»% 

16% 


pu c icc ghitnl c yda or hY^rffi c ki it corpta 
ii^eue a watrity Stnce tbe ngia* topontb to vay 
b« imlt of Mcn^ b couU re&ect prag«*tmxK la 
unnnti iiMde^aate fcr (be ptorfoctMO a( aitia- 
ntfOikl cb aa ge* Thu k ptrtlciilxT^ erne hi (be 
«srfy poS-OTulUEry pime wba ebt vaftn*. rc- 
ipODckof mere npkfl^ diaa the cadotnetiiuzii, 
mike* tbe co{poqrtok)Sy method coare iccmte. 
\VUe flgc t tMt toa tu tmj g m (crek iho<ifcl tbo be 
ma k do ed m poikbk cituc of dupkricy 

It h noted thin the comUdoD betw ee n tbe mo 
m c th o ti i was nnewbit better in tbe i-fiifnrek at 
anhtarj efdKt. FtSbatt m cyiolQ^ t Se fBo u* 
xm tmt often twwTmrd 'whh •bend issbal 
u Hen , neb ■* lob-ehidcaJi hrfUnitturu ry or hr* 
feokn ebufe*. poor bnkm or frequent dooeb- 
OV 

Tbe Eilhrei la (be tn tgp re te doo at (be eado- 
metmi hupef nm Baafry etedbuabir lo buiiy 
teebtara Thne from tbe b«er tnerbe tefoat 
ta nrTTf^hh* fc» hoctBonel U ue rp i gaoao •* k toy 
•pecuatn ID whiefa amiciaKd petholofr k fcemd 

la (citml, then w» food oirrHeiioo brtw em 
tbe mo diefDoidc mrtbodi *bidi rw wff h-m* tS« ni 
ofbenocnelcolpacrtQkify M an extxQent dbfno*- 
dc oCice p r oc e du r e - Tbo practkal ta^dkadm at 
dm (tody he* b the bet tbu ooct tbe cOreiamt 
■ oobUed fcr any gives pedest. dM adpo- 
hormial emsdnedon can be ^ vdtb cm* 
&deac« b any fcAow tip r e m s i ed cad freqoent 
repealed UopiKs can be 

SenorAkT 

The eecuracy of cc^pohormonal biopretadoa 
ww cCBiipertd with (be (BagooKk bteiprctatktt of 
the eadometnal huKkogy hi 61 padetm, b abcan 
bJth dlBgaoKic pracedm* wo* p tjfaiu e d durli^ 


the enmbadan. Nine pcint frre per cent 
(B3%) of Boear* and B. I per cent of bfr^wy iped* 
iTMPTw «en fcamd tmaaltabte fcr btetjaUadoo, (be 
reeaoo fcr ibe fc at n a being otially alteml ww 
Tagbal mTRrti, aial fcr the Utter Unity technlqnc 
ortfaeprTaeiictofqo* u igrc te d eiak. i(i rtT i*lpmbot- 
«ST 

In (be rmainfng SO teti of tOdet, the b wo bgi c 
of prol ife r stl w rodonCTi ofl i ocrreUled 
wkfa (be colp^armooal finding* of ouegcu elect 
b 83.6 per ctaiL cnrTdaaoe* at ituifcay 

endmrtThun and poet ombtory Kinr were fcamd 
b 88 per cent Tbe d uo qa an cka b b terpretarioo 
cnold he artnbuted to ^lOirbancei of tbe cycle* b 
padcM* h^ioded b tbe Rudy wbo were vom 
Rj ' teuexl b Oyo-Eadooine and Sterility Clitdci 
Thk could be further icfsRantUKd by obterra- 
thm, fK«i tn peat omlatsry pha*e of the cyde, the 
cycle date by hutorr ctrreapooded with the bbto- 
bgic date in mdr 96 per cent of padent^ whOo b 
48 per cem tbe hbtnlcfic lag wai 2 or more day* 
md b 16 per cent the hktobgy w>* more a^ 
raaced this tbe hunry Oorres datkg cf the 
hneal phase on tba b«it» of tbe imesr ilooe wm 
cc(£nsed by hwnkqjie diafnak b 40 per cent cf 
(tMGMe* The mcnB esr^roeary of bodi mobcdi 
(n aRraaorM of cycle pbam WH bund mchfKairy 

Lttuatvu 

L Hogba*. & C lUUdcaaUp cf the odcanetmaa 
to Rcrday Mid l awtariw ful pir^mecy \V*atea 
J 8tri C7> 166 ISM. 

t ficyo R, W Heiog, A. T and RoBfc, J Dao^ 
the mdomerbl bopry fmH Stoll. 1 9-23 l 
19S0 

1 RabzO, A-E The viginel cytefc^ of gynectiocta 
aMbcnaopadiJc*. Acta 5 U5-167 J9B} 
4. BccaAa. IL and St**, J R An Omflno m) 
Ada td Cyomlcgie Qr^odlagacM- Uouktc, 
Tbe VVJfiaiiB and WlUia Co 1P63 
9 Stdl, P and Ledemvlr O Cnrrdadr* WT»tt«« ^ 
cywlngy la vaginal meen and ewkxcatrlal 
bmu k j tf dvlng vaden* tdMe* cf macml 
cycl*. Atta Qjnol «j 507 309, 19«X 
6- O. L. (aaodwaior) Sy m p e tan tat bar 

namal ertobty Acta lit S7 127 108B 
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Tbc »bflity of o%-arUn gr»imlo*4 cdl ax»d th«* 
cell oeopluna to lyntheme c iu ogeft4{ke <xm^ 
poundj b a characteiitdic altoott uoique to 
» rare U h in oilier ttrmnrv Pirticulariy lo child¬ 
hood and poftiDcnopatinl women the actkn of 

iheae mboancei on other dwoes may produce ttgni 

and fymptoim wegetm-e of a (eminhlog tumor 
long before any mas li democmrable 
A hifrh let'?] of nutturadon of N'agioaJ cquamoui 
cpUbe Uum as reen In the raginal pool ttncar or 
laienJ tagiaal wall »crape b freqoenUy euerf ai a 
change of bdp m tb« diagnosis of th^ rumon. 
The few pobhshed ttudiei base theu- coodusons 
ehber upon personal cjptal e tji. e s of the reponert 
with belted Individual cases or with cj n j t aaciy 
muUl oamben of cases S^nIh»r U reported on* 
usually Ugh Karyopyknotk Indices In 7 fiettuniz 
mg tumors of women betw een S€ and 70 years of 
age. Ga ul c Ci oy reported thnllT gndingi in one 
66 y'car old woman. Augimme and Hor ifc y^ foond 
an “e str o g qsk" smear hi one of four pot tmen o- 
pautal wom en with granukxa-tbeca ceil t um or s 
de Brux* and RaknlT* have cited the usefulness of 
the raginjd smear In these nu no rs 
Dunng the course of our recent review of aQ 
aiodlable granulosa cell tumors and thecomas in 
the case records of Duke Hospital, the scardty of 
reported doc u m en ted cytohoniKmal studies on such 
patients pnmpted ns to Indode aH aiaHable smears 
in our itwfies. This paper reports the cytobormonal 
findings in 12 postmenopausal women with 
grannloa cell tumors and In 9 postmenopauial 
women with thecomas. 

MaTXJUAU AJfD Mbtkoos 


CJimkmI «xf FiaJngt 

A detailed analyiuof the rimirai 
findings in these patiats is under preparation for 
publicadoTL* ^ Souse of tbc more ontsundmg 
fcatuzet are summarized here. On all padcnii in* 
duded in this srudy the m i^ n » T pathology re* 
pons, operative notes histologic sretioDS were 
reviewed in order to voifj the p r esuxe of graoo- 
ItJia ceil rumor or thecoma. Tbc gramilosa cell 
tumors ranged in size from 0 5 cm to SO cm 
Tircoty-fiiT acre greater that? JO cm in dumeter 
and 15 were less than 10 cm. I^Ioetetn tncoorswrre 
completei) soQd, IS aere prvdoemaantly tofid, 6 
were cnmpleteiy cyioc. and S were pfedotBmantl) 
cj-ftic. Cot mfaces rarird from yellow'whice to 
dark brewn in color A tumor was to 

becfgranalotaceS npein the presence cf a rrctg 
nirable component of granulosa t^t A raned 
mlcrosccplc picture was encDunicrcd which lo- 
doded folhcular trabecular sarcomatoid and 
mixed patterns of granulosa ccO compooenu 
Mon of the tumors w ere a in xB ti ir r of thw three 
patterm. 

The thecomas ranged in ere from 2.S to 22 cm 
Ten of these were 10 as or greater In diameter 
Fifteen of the tumors «crc coijipictd> solid fi r 
w’ere cysoc Cut surfaces were almon Invanahh 
dea oi bed as h«4ng grev-wh le or ycllw-wliJie in 
color The ihccotoas were composed of plump 
^jlndle-shapcd unUorm cells with round to ennid 
nuclei In 16 of the cases, oil red O-tuuns for fat 
were available for review and all wnre posfare 
Thecomas were so-called onl) in the complete ab¬ 
sence of an> tdenufiable granulosa cdl component 
All avalla^ secrions of endomemum were re¬ 


in the rxtifejl recocdi of Duke Uni -emty 
Medkal Center datmg irom m opening in 1930 
there are 41 palknis with granulosa cell tumors 
and 20 w^th thccomu of the os-ar> 


"Prrwnted in part t the IBih Seien^ 

Mmuw d tht A«riM S«i^ rf 
Afwdes, Cslifcswa, SoKember 4-7 

GoWstons prewni addrew h S CUA 
A -emw Tampa FU. 13609 


vsewed In these padenti The diagnostic Inierprc 
atooo of these a dtaned In Tables I and II 
In contrast to the c iui em trmd In many pathol 
ogy laboratories to combine granulosa cdl tumors 
and thecomas into the so-called •‘granuksa theca 
cdl tumor” gioup we retained a separation of 
llwsc ramors. Our jtuuficaiioo for this fa to be 
found mainly In ihdrdinlcal behavior Table III 
shows some cCnkal observattens on patients har 
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borinj that tucoor* Tbc two ftoup* were MoaOtr 
»hh f c y ct 10 ibe Ire q uea cy p«»ij)eoop«t»»l 
bJenfii^ Tiri diiBAr Tbe dWcOAA P*- 

itr m WQC oidtr tod more likelf to be 

pottodopcuaL Tbo imt itgniflcaict coertnut, 
however b is mornlttf froa tbc bUDon- Of the 
41 smtJoo cvQ Hwntr parimtt la the Krkt, B 
(SK;) dW of (ewrtBied mctiB aric graanka* 


cell carekioina Ss of that died wltHa 9 yean of 
(fiagiuals tbc remalalog 2 died at G and tO yean 
f eye e dvdy Of tbc ptileno wfth tbeceana, only 
one (3^ died of tbe nnaor 
Cfiift iU ii ff 

Cyvboraoaal rvaloadoa -waa fe it ricied to tfac 
peaaacTKipausal tom- patkxm beeame of th uv- 


Tabu L CjlUtgU nf Uititltgw Fi^uft m TmHm Ctil Tt 


haitoT 

!«• 


Tiwwa ut 

P«nH» HI 



(37 

77 

47 

(J/78/H 

lOO/VAf 

a^t Kvailabla for 
(lady 

bteedn^ eado' 
metrial cell oo 
pre-cp 

Ol 

M 

10 

0/16/M 

7/76/13 

CyttK hyperpAana 

w)th pe+yp 

P>1 blndlag 


50 

2 

0/10/90 

0/W/B 

Cyttie hyperplarU 

Ph( bkedbf 

oo 

69 

2D 

0/76/2+ 

0/71/0 

ryuk byperplaala 

F>( bletdbg pcialit 
ml ujinw Mfitr 
®ff»TTT 

97 

se 

6 

0/12/BB 

74A4/12 

cyrttk hypefplatU 

m bleedbv 

ZSi 

«3 

17* 

0/76/9* 

oat avaflable 

iKrt ara/lable 

lort k ibUow-^ U) 
aediately faUoa 
laf fBTftry 

<357 

42 

6 

0/16/B4 

O/H/Sb 

epde byperplaiLa 
with poTyp 

m bleediag penbt 
eat romor after 

“■tnr 


Sfi 

7 

0/66/34 

1/80/1* 

typical bypeplaaia 



71 

42* 

0/13/87 

J8/2fi/J6 

ao( mlUbla for 
tudy 




8 

0/48/32 
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Q/WO/0 
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»<di Mmttmaiw ledex of 9\/9A^ Pwient H6! 

I d*j cQTfay had had XlataWkn 

Inla <3i 0/<7/33 Nine nwodi* ifter rurRefy her 
trmr ohm led mld-ioaal diifi >elth Xlctun* 
tfcn Iiria 0/90/10 PKKaii OW one week 
price to niTfery had a hlana'aiioo Index of 0/17/ 
81 Two nwertl* fcIWng opeiatioci the Intie* 
ww padcetnly tboornial wUI cixmt of 0/23/77 
Aldn^b addldoeul tmean arc noe avaUahtc on 
tUi pttent , it h known that ^ h Urlof and 
ap^umaalr »eH 1 yean foDowln Wffuy Eadi> 
iLi ' ii liiiF' wM avaOjjpic far hhtopatholofv: exam* 
iDadcD bi 7 padeon I one of tbne, Padcnt 
G94. It «>* «M icanty to erahiate. There wna 
cytdc brperpfaiia cf endomecmmi hi 5 prdoia 
and adenocardiaxna of the endocnetriia& In 
one Foot of iIk 0 had flm prcfcnted wbh the 
chief ccnplaliit of poometK^ixunl bieediog 
klohlpfe (tnrfiei hare confirmed the freqmcy 
uh «>hkh (he vattnal ephhdhtm in healthy 
poKimofiaijMl wcneTi may reflect mme «jaiopin' 
hie effect ktaaokawa atudied the li o t uajoa l ttaoa 
of 262 poKtBcnopaunJ wo« m aekeied from 
fmup cf 2,103 paixata I pomeo QpautBd yeara 
1 n 10, tb* mexa ktaoinikxi Index cemptne d 
« /^/13 fn the yean 11 to 20 ' wae Ifl/^ 7 
b the yean 21 ta 80 It wn 19/73 ^ after 31 
prtiii II niiLml y«n h am 24/^^iO Randall 
reputed u auefew effen b 33 2 po re at of 
oram of one or loare yaan pounopataal 
Smnfta sad Soort^ eUadfied \1 per cent b wotaen 
atom than 3 yean pmnaenapataai at havtog 
*^iph ptnUrrttKA paiicra Lo widy of 233 
patkaa at 1 cm 2 yrart postraenopaioaL Stooe 
aod co^orkcTf^ faund bk|ii mamratloD vahie* b 
9 9 per cent of wwnen Frua* hat repor ted tl^hUy 
■lanmal c>tab(naonal p attaia b pcBttnrn>- 
paail wotnen wtth ddfct U the n(ht ■aai^iiird 
nh cyWJC and tofid turnon of the ovary eado- 
“trial bypcrplada aad adenocardDana, tnria 
Wane attDOn to the ovary tumon of the tube, 
tnenon of the admtal, aod nimwt of the trca«» 

I hk Kndici, uperSoal cbl eooipaaem of 
mue than 10 w*i cimdcred abnamal Of r(«wc 
panenn c^nhirin difhlly abaortoal hlatormlkm 
Inda bdo to the riptu, 23 per cem appeared to 
hartw oo drtean Thus crery eyiopatheiapy Ubor 
dobp cytrfaummal evahiadoD ttwiw nn- 
ddo the rtpened lerek of epitbcflal profifcndoo 
b pctnneriopatnal woenen and amre at 
^taHtadre and qf ruitatrve faiicrpmatMo —-h 
bat ao of^jcT limh rf normalcy can be ctablUied 
In (w Uhoraiory upcifiaal eeO compooeta of 
** b the upper Umlt of nermaJ Any <k|ree of 
'Tathdud protUeradoei hipher du thk b le- 
pwied aa aboeanial, and the patient b crabated 
farpo^UecMe 

In comn* »o thre normal vabM, or diphtly 
■howmal valne* b the pcatmraopaisal woeiwn. 


tKU aiady has ihowa that maiictOy abnormal 
cytobrnroonal pullcrm oemured b lotae than 70 
per cent cf port m coopa m al women harborlnf 
fr jniwtHnp tnmon of the ewary 1 SO per cent of 
thcK abnonnal patieraa, the itjpaGclal cell 
CDcnpoDCnt was SO or greaia- In 2 patient* the 
perdMCflCe of an aboormaHy hlph ajpc rfirbl ccU 
ctm^noeiu after ther a py wu aaoebted whh Tunxs- 
re utiiet^ It hat not been the ofcjea rf thb rody 
to Mhrocatc the use of the wtinal Mncar as prt- 
i&ary diapnocnc. mnl for the detccdon of fem l nt i 
ing oimcn of the ovary Rather the purpoK ha 
been to rmphastze ht rob m an cmnj uv lacfol 
aU b toojiinctlon with hbtary physical fiocfingi, 
aal other laboratory iradk* XIore than 60 per cent 
of tiiwjfthring rumen of ibo ovary occur In poet 
tocnopaiml w tauci t or In chnrihoorl, It b within 
tbca amc two age frot^ that ahncmal cstnq^ 
idicDlauoo of tibe vagi^ mneo ta b nMt caOy 
di t LCfu abfe. 

SoauAxy 

Thb b remxpettbc Kndy of appradmaidy 
140 vaclnal pool aspinuka Kncan in 12 paUcnis 
wfah fTvnnlon cell tumor aod b 9 parb^ whh 
theenna These 31 padosa re taxj git the iota] 
>nmW of poBaesopaml wotm b ibe Duke 
U til i uii; Caitp t i es of gresnbu ecQ 

^ ■■■■■^ * > . . . tK» (he frv 

cymlofy laboratory b 1947 Fa* the p ntp oM of 
fcmal l y uik^b and crmbermcBal cvihAticm, 
the amesn were restabed when aeextsary and re 
a utmid CytnbmnODal rvahiadoe co n dste d of a 
tpsafitauve ■atesuen t cf untabUty of amai and 
Maturaiioe Index In the In ua e dl ate p e cup cr ad re 
period aU 1 the p^tterwm with franuim ced 
luiiaai dtmuj hlaturatioo Incfacescf 0/7B/32, or 
higber with 6 darling a K^terflclalceflcampaDem 
of 80 or fTcaicr Two of the patbnts h»v( endo- 
mctnal celb m the Kncan. At 6 weeks to 8 tnoedM 
faDoideti tuj|u; the hfatmatioti T rutWi hwrt 
dufted to the iraiironc or completely to the id!t In 
8 padents I 2 pademi XI t u raxton lohces cf 
0 71 '29 and 0 44/36 persbted. Thoe I pad&t* 
were btmm tn hare restdnal nmrw Two padeseta 
wtto loM to follow up For the ihcrr^i‘1^ group, 
FTTopeiadvely 3 pari^ dwwed aiperficial cell 
eomponest of 47 or peaier Tha innkidi^ 6 ex 
hibited dther a ttAWi-mT or coc^ibte 
atitgjhy Following surgery the Xlaturadco liwW 
tokened tn aidteeuJ or enapletefy WJt diift b 
Z Mod remaloed unehanged b 7 Fh cf these 7 
paiientt dawred CDdomraial hypcp la da. 

Rtnarta] 

** ll«*y A. Vaginal cytcfcgy 

h orarfan gramiJcaa ceil 
veoba OyntkobgW JL 681-602. 19CB 

2 . de Sfta. J A. TV vmtoo cd rricflarira cytci(»y^ 
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AcaCytd 4 I0t»-107 196a 

3. de Neef, J C7wW EaJmm New 

Harper and Row 1963 p. 172. 

4 Frort, J K. Gynecologic and Obatctrlc Cyto- 
pathology la GjMtJttK aW Oksktne /VxW 
(E. R- No^•at and J D WoodndT Etk). 
PbHadelphU D, Saunden 1967 Chapter 
33, pp. 575-671 

3. Gaudefroy hL The V'alue of exfoUathr cy t ology 
In the (fiagnaak of honnooc producing tu¬ 
rnon. Acta Cytd 4 107 19ba 

6, Gel da PC, \N rI, j oh net on \\ \\ and Fetter 
B. F Oinlcal and pathologic tnKfin of 
ovarian feminizing tumcn. I Gramiloca ctO 
toman. To be publkhed. 

7 Gddaon \N R.^ Johmton \N W and Fetter 
B. F CHnical nd patholaglea] auc&ea of 
os'arlan femlnliing turnon. II Thccomaa. 
To be puUbhed. 


8. Matukawa, T Vagloal Knean m wotm part 
40 yean of age with engihara on ttutr n-mairv - 
tng harnKnal actnlty ObacC Gynec. lCi407 
413 196a 

9 Rakdr \.E. The vaginal cytology of gynrailcglc 
endocrinopathin, Acta CytoL 5: 133-167 
1961 

la Randan, C. L., Blrtdi, P K. and HarUxM, J L 
Ovarian functlao after tie menapame \taec. 
J Obatet. Gywe. 74i 719-732 1937 
II SchOOcT E. The value of edefiadre cytclcgy 
in the Jlignoah of b o nn o oe prodadog tamon. 
Acta CytbL 4 107 IQGa 

12. Sanlka, H. and Soot, H J d Mm of 

AlUt C mvWa f tral Cvk^^pwru, Loodm, 
EfgtUnd Amdd, 1963. 

13. Stone, B. F.. SedHa, A., Sl«»c kLLandTofid. 

\\ E megen -Bke effeeti In the vaginal imean 
of p ow mciKipaMaa l women. Acta Cytd. Ill 
349-352 1967 



Exfoliative Cytology of Pnmary and MetastaUc 
Wilms Tumors 

Steven I Hajdu M*D • 

\tK r^ri, A« TmklOOH 


WihM nanv ooottuutn abou 6 ptr co^t ot aO 
mil tj J ce f i cod b tbc meet emmae renal 
tamor in ddUbood It acenusa fiar ipproximatety 
S per cdu of oMSfuam B&d nnaortizi ckiUbood 
ind tn padenij ycurruu than 10 ynn k •eennd 

The ctnmM 1< rm that it u maliEiiaat 
nnaor of the iDruoepitnc mil blMiema and that 
or^ioatn in the aDdiEcrciiaaie<d cnoderm 
thu the ta both tix oephraen acsl littemidal 
dementi cf the Udoey I>k pa a nn]aryt>- 
IpKK and hocolcifie peruhaHoei, ^VlUiti tumor 
hai at Jc« 30 lyootrynn Tbe moat coamwdy 
aKd tem are irphcabbtaoma, oafarynaa. and 
evewoiarceca 

Apprtnmteiy tuo-tbtrdi of the eaia occur 
bentees the aga of t tad 3 yean, and ihOR b no 
a^Mrat rr pratomuanee 

im f^optosa ate dtho’ ium 

V heawtarti la maB p r u por u on of ean. the 
eaaDn are co afi ned «o tbe kkhary and aep hr ec 
tmyncunch la the mi^ty of enan, they are 
bill erdte r be vau ae of local w meta*- 

taw 

SfOerf toim may tpread to any orfaa or ey 
of the body ovitm The moK eo mimu (aeta- 
Kitic Kiel are dw laa| bva* mcdtatdnal and 
toneal Kraph Qodo The cure rate 
depenh oa cUalol Kagc of tfae 
dfc f- . the e5ecme tneof pre- and poK-operanve 
™h«kio, and chemotherapy ^ 

GtDMiy tbne cutnon are gmeraDy lar^ otokI. 
tatTVteml aaawei, dbcort and hiNade the 

ac^^eni mil thM ami renal cap«de (Fig 1) 
They are oajalhr nmlatrral, but t^cerai tumon 
ire rarely i.oi'.i'.Fwa n J 
The mi dramcQ hKolagic fescurcf ia moM 
bnooti are abertire or embrycaDC gkanmilo- 
tubulir mrncturej m an immattire ■pnidV eeO 
w^oa (Fn T\ 

T be [aemt ktndy hm undertaket) to define and 

FiewJed tm f«ri «i the Iflrti \aond Sefeanfic 
Iteenog e# ih* American Society cf CykAofy Loa 
AMteVa, Cjfjfdnua, Nnraha-4'll ItfTO 

Wmta Aamdk* F«ie*<iywl. ifmnW 
Vjt Cnrr and MUd Dwm. 4+4 Ewi 
Street Ne« ^erk, rie»r Yort 10031 


to compare the charactmme cyioiogic feature* 
of reUblcd ceD* of petmary and metanatk 
VMfant tHmcn. Tbc aim of iha rroew U to call 
•uendOQ « tlw gr*« pK^ooaoc ImpUcaQon rf 
poddre cy^cJcffc fiwfing* 

hiATxaiAia Axit Xlmas* 

Daring period of 12 yean (1955-19©) 36 
cyto+c^ gxdmeM from 32 padeso were icai m 
the Ofmic^ Service of Xfoaorial Iloaphal and 
loterprcied » pedmT tor mahfnxnt celb i»- 
dKent with WQiib tumor Xfoat \tcie pleural or 
pcTiKoeal eiIudoni> btu otxaakuaBy tumor celb 
wm Uetuified in unne and ipcaum tpedmenf 
tT b"****! re nr et* and fiAow-up data were 
and aB eraJUble puM and hbcolcfio 
materia] rc-eaasdaed 

Rnutn 

All 32 padoio 'cre ddldren tmier tbe ag of 
Ifr The youegtai padervi wm as dm sEdcth 
old girl Fcmn^ «en male, and 10 acre (male 
(Table 1) The right trad left kidney* were In- 
vof cd aitb almcat equal frequency All of tbmo 
j Ttte nrt ondcrmcot nephrectomy radlataso and 
chmotherapy n r ari e w omabinationa All but 
three of the parienti died of the dbeam, on the 
crage -f-hhia 3 7 tnostka after the tetlQil podlWa 
rytok^ic diagnon* T«i] (d the 3 padeiit* are 
allre without a ppar e nt evideoee of dacaw 13 
and 15 moolh* after the firtt poddve cytologk 
tfiagnod* wa* made oa amltic fluid dttrtly after 
nrphiemomy and both patients aiba cqut ntly 
ondcTweot extendre radatk»i and cbemothefapy 
(Tdilc ll) The remaining paricut bad a podthre 
mine gwchnen only pricr » nepfarectoeny 
In 17 t/ The 32 case*, the first podttye cytologic 
dlagnods was m>rig on plcttra] flidd, tn nine cases, 
pentoneaJ fluid in three c**n, gwriim, acri in 
three ran, urine (Table IH) 

The amears of fliddi acre quite cHUUar The 
tunae ceO* Viere dmilir »o anupt—b- nun* crib 
«eea la nwue weboos of this Mopiasm (Fig 3a) 
’They a cre oaialiy p tes e m digly rather than In 
chaeers, and they «cTe amn at Tartoo* *t^es of 
tfa&rmdidoQ The tumor ctCs Here predom- 

Inaniiy oral or ihort and sjjQdle-ihaped cbQs »hh 


aj9 


338 


joHxrtm ooLDTrow akd MOprrooittJiY 


rw J5, 
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3 dc Neef J QtMxti Emittnge CptU^ Sew 

^oct. Harper and Row 1963 p. IT-i- 

4 Froe, J K_ Cjmccolo^*: and Obaietric Cfio- 

fntUogy In Cpmti*iic OhittrK P tW 
<27 (£. ^ Ncwak ud J D Woodnifl' E<k.) 
PttQaddplDa, \\ D Smnden 190 Chapter 
35, pp. 573-€7I 

5. Gaudciroy \L The -mloe of eadcJlathT cytology 

In the tfiagttocb of bormnoc producing tu¬ 
mor*. Acta CjloL 4 I07 I960. 

6. Coldrtoo, \\ IL, Johnrton, \\ A\ and FettCT 

B. F qinical and patbologv fcut&ei of 
ov'aiian fcmlnlxina taman. 1 Grattukwa 
turnon. To be pubGihcd. 

7 Golcbtoo, \S R., johnetort, W U and Fetcer 
B. F and fxatbciackal rtndlea of 

ovailan feminizing tamorr. 11 Tbecomaa. 
To be pubKibed. 


8. Mafokawa, T \aflDsl ta womi pW 

40 yean ctf age whh entpbadi on thdr remain- 
log bormona] activity Obstet. Gynm 1C Vfl~ 
413 196a 

9. RaknlT A.E. Tbcvagina]cytologycffynrttfqpc 

endo ciu x^UBei. Acta Cyuf. 5 13S-I67 

1961 

la RandaQ, a L, fintch. P K. and HarUn. J U 
Ovarian fhnrrioo after the menopame. Am^ 
J Obatet. Cywc. 74l 719-732 1957 
II ScfaOUcr E. TIk 'alne of crfrflatlvc cytolcfT 
In the diagnodf of laji in oo e p rod ud r^ rmnrft- 
\cta CytoL 4t 107 106a 
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i4dkr »f Gyntaitpctl Crtodi^wu, Londert. 
Et^Und, Arocld, 1965. 

13. Stone. B. F., SctCa, A., Stone AL L. and Tarid, 
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Exfobative Cytology of Primary and Metastatic 
Wilms Tumors 
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Steven I Hajdu KLD * 

^Ptlkthc CanraWXiW 

TmklOOJI USA 


WQmf’ tumr coDitltiiLn aboot 6 per ent at aO 
rraal cj m cni and u the moR i fiuuox renal 
trjirr fn rtJVflmnrf It Kcotmn for appraxlmacfy 
90 per mu maSfaarit kU ennon m chltdtMXid 
a»d b paoena youDfo- th*" 10 yean I* *m»d 
b oeuTohlanoaia 

The c cur DU ii bow that it Ii malji^nao 
tsbcr t/ the urtanepbric mal aod that 

crytaaiEi (n tbe tnfiEcreflciaied menlerni 
thaptanie » both the nephrooi *ad loteraocfak] 
ritTm a of the kidney Due to a emhryo- 
lefK end htaniofa. peenhanoci, \MlaB onnor 
k* at Inoi SO f^ u opye w The tux eoauannly 
teed tmai are oephriblincDU, reofaryma, and 
evTUBBreona 

AffeBMaeriy Mo-dHrdi of the caa occw 
betaea tbe ageiaC 1 and 9 eecn, cod (here la no 


to twapotr the cbamctcmtir cyioiofic fcature* 
of endcAaird ceQi of primary and metautac 
Xkilni* tU LUL n i Tlic aim of tha r e riew b to cali 
aendoo to the gntn pergnoetlc nnplhidop of 
pond cybkunc flndi^ 

hl*TlKlAU AM> Vlmvca 

Durmg penod of 13 yean (1938-1969) 36 
cytolD(ic tpeomeen frm 32 patxnu aem in 
tbe Cytokogy Service of Memorial Hcapiol and 
miqp r e te d a« podurr ibr maLfpoant cclk coo- 
tiiirtu with Wibnf* tumor Man mctc pleural cr 
p eiuooeal Ffuncoa, boi oceasotuKy noMr eelLi 
ivert Idea abed in unne and ipunim ^edtjxsu 
CltwM-*! i f tn eda and feOcwHip diua were 
uudbd. and all ailable frow and hhtfJogk 
(naterial Te-eeiamiDed 


fira ^mpeuuM are dd^ abdominal maia 
or hfaartim In anall ptopa XtioB of caaci, ebe 
taowt are oacifined to the fcalwy and oephree 
axay H curath In the majority of taw. they am 
bul otber bccatae of krai t 


“*!' »prari tP any OTfan or anv 
« the berty cavrae* The meat iimsimK' meta- 
Nanc atei are tbe hnij^ B< t_f metUaftEoal od 
t”“Pw»oocal lympb noda Tbe cum rate 
ury^ depoidi on ihr <*trTiii-«l naae of the 
the efeetA uae of pre- and pOR-operanvr 
“ri cbemothfrapy 

^^toaly tbcM nnren generally large nroed, 
nwa. wbri daeart azri hivatfc the 
renal tmue and renal capanle (Fig I) 
are t»aJVy umlateril, bot bOateral tuinora 
rtrouniemd 

^ dKman hmofcgk: fcatnre* m oaK 
are borth «• cmtayooic gtorarrulo- 

„_ ® an lunnanire aptndle cdl 

wt^na (Fb 2) 

pfcv^ maly u undertaken to define and 
® P**^ at the 18tb \iifTua] 8 cjeitl 6 c 

••m.Xr. Xcrt.He» Yqrk lOCOl 


RjJLd.Tl 

ad 32 padcao vv«re cblldm under the ife ttf 
16 The youngcM padeat wae an ckves mcotb 
oU gtri Foartm male, and 18 were female 
(Tabic 1) The right and left kldneyt were m- 
volved «ltb ■Imnw equal freq u ency AQ of theae 
paoentf ondeivent ncphrcctoiiiy radiation and 
rbemOtbrTaTy In varicu cocabuiadoDs AD bat 
three of the paucnti died of tbe dbeare, oc the 
averace Htihla 3 7 moetha after tbe itilaal poaidre 
cyti^igK diagnon Tw of the 3 patmu am 
aih Hlthout appamu evafemce of d beaw , 13 
mri 13 mODtha after tbe fim powilre cytologic 
tOa^soBs wa* made on aacit^ fluid ibonly after 
oepbrecioiiiy and both padeetj aabMUendy 
underwent eaicmi t radiataoci and eb emo t he mp y 
(Table fl) Tbe r mialn i n g padoit had pootim 
anne tpromm only prior to DCpbrectoniy 

In 17 of tbe 32 cawi, the fim pod m qrtokigk 
diagncu wh made qd pleural flokl, in nine cue*, 
poitoDcal flmd In ibm caiei, ipuTnin, and In 
ifarec eaw, arlne (Table IQ) 

The mean of fluid* nrre quit ceDular Tbo 
tamor crib were ntmUr to ar apla wic t om or cellj 
«rai m DMue wctlom of iba neoplaaiD (Fig 3a) 
They were wially prerent dogty rather thin m 
diMcr*. and they were wen t rarioui atagei of 
dUcrenUadan Tbe tumor ccDj were predoco' 
roantly oval or dnrt and ipindle-diaped cclb with 
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33, pp. 375-671 
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no dbdnct cytopUim (Ftg 3b c) Round 
v.ith undjlTercniiatcd c>topUjm »Trc reUth-elf 
firvr TTic nucld ucrc utually dngle, h>pCTchro- 
nutiic, and o\’al or elongated In ihape. ChnmiaQn 
>ras dUtrfbuled diCiuci) throughout the nuclei 
with occaihmal coodensatKm at the p e rip hery 
(Fig 3d, e) The nuclear membrane vrai ucuaSy 
duunct, tharpi) demarcated with iQghlly Irregu¬ 
lar membrane cootoun. NocleoU appeared prom¬ 
inent and the) were monl) cloae to the rruclcar 
membranes. Mononuclear giant cells dngl) or In 
ciiBtcn were seldom seen (FTg 31) Celb in tmiORt 
were extremely rare. 

Tumor celh in rputura (FTg 3g) and urine 
(Fig 3h 1) were leant) They were, berweier 
dtnllar to cancer cells obserted in elToskmi. 



Fio 1 \SiJm« lumor of the left kKluey of i year 
old boy Cut fur£j« of the kidney ihovo that «lnio« 
the entire kidney b replaced by th tumor ihecapnile 
of the kidney b In wded by the tumor 




uupl-dc .pindle cdU rf *e «n». Hem..ceoU= 
ind etaln X 10®- 


Ta»lx I MMi Stx Dittr hUim »/ fUnJi 


Af* (jmn) 

*‘Tr*^rT ~f riil^i 

Itib I 


Under 1 

0 

1 

1 5 

12 

10 

6+ 

2 

7 

Total 

14 

18 

Table 11 /V>/s*irir5/>9&«arr f P* 

hr/ Cjhi»t>x 

/‘ta^rs/s 

ra \i iMJitlie ll /liu 

TwmtfS 


Atsoc* tstfml Cbm.) boa 

\..w,utaa. 552l?3 

McMm 

cytaSiSy 

IftpaUn 

Wk»^ 

Alive 

2 1 2 

14 

Dead 

29 1 2 

3 7 

Table III CpU*fu Dh/assu »/ 33 U 

/fix’ Ttmtrs 


h Tyh /•S>*o»ra 



Xaerf 

SaUfMi 

?.a«< 

Pleural Quid 

17 

34 

Periiooeal floid 

9 

15 

Urine 

3 

4 

Spatum 

J 

3 

Total 

32 

56 


DUCUKCM 

The a^'eTage mterval betwe en time of primary 
ovue diagnoils and first pOBdiT cytology wai 
12.2 months (Table 11) The longest mterral, 3 
yean anH 7 m onths, was ohserted In a 3 year old 
boy and the ihonest, one day In a 2 year old 
girL 

Most of the patienli had repeated podove cyto- 
k^ic "nd tisfue diagnosa from the metaitaDc ote. 
On the a%-cTagc, death SDHowed the first podthe 
cytologic r e p o rt in 3 7 months (Table II) 

The resemblance between indn’ldual celU a 
UitfTw Tun»r arxi nonnal-deseloplng” rt^ 
cciis has been demonstrated. However cell 
groufJi^ that correspood to immature jiomcrolo- 
tubular structures can be obsened only rarely m 


In chlklren, the lohtary ovmh round and spindly 

ells of INTlmi tumor arc rarely imiuted by other 
nalfcnanl neoplasms. Neuroblastoma, Ewings 
ar^ and embiycaial rhabdoaij-ottr^ are 
be most common cancers 

Kkied in the differential tflagnosfa. Their differ- 
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Preparation of Cytologic Smears from Solid Tumors 


Lnos Ami NoRtrum- QT (A5aP) Aim AiiuuiMi I. ScHvrem MJl 


Ccc[ip»ri»soofc 7 lolo^k prrptritionB^lth d»* 

tenctm h*» been d»e fajpd*tfa» rf q-J^Bty a>o0«* 
ta hbofMoriei of cytopufai^ofT In nddldcui. 
ccDol«' pcTp T taon* pt^ocrd by ttw^lag Of 


Oar Ubomtory hm Ibuud more ttta&o^ 
altenanre hi tedinSque cJ^Wd bwa 

.-Tp3.ra ^terinna. 

V^'lWMA AMD Mctwsc* 



Tm I Broorfrioitf eueLaama X IIID 

•CTVpoM mfa i I been onlurd 1 heir 

li*> bcpaever been ■ib^eei to Crr q oeod^ umc 
cept*b4e anelhcu 


ra Mfipmed la pan by U * F H • 

Ow« 

Nori^iikt » GyioaceWK^ofat I attractor 
Cyait^y Labwwjy tod Bcttid of CyttarcfaB<4 
a^y UanrTMT Warivfton-ilArbarMew >lnlnl 
CcnXi Iraole V^aafaii^(i~i 

0«lea Icbarid a Dtrrew Cytcfacy Labvsairy 
aod Brttxf cf Or xa c eki sritrr Uslmaty of Vfa*^ 
«nrX»4l»bD«Tirw iloiarAl Craw Seattle \\«b- 
a^ai, Md Vti^ Itttni Frc^mr Depa ni otat 
UaKrfwty oflS^Woftao. 
loa paper v« [rraisted at tbe I8ti» Aaitoa) lltm 
“< the Vitwlcw SacVty vt Cyvirytr *-<• 
Wrlet. Nneratar I9JD 


fn. !• Beopcfaiciw ondoca m X I'TO 


cantalmi^ I I tofutlcn of neml niiiie and 
30% etliyl akoboJ, The aiip» prim of tsariKd 
«& pa uiix c tl b elec*n»ed le»v«an tbe laryttr 
fraftmma bcUnl. Ceatrifo^adod <:f the uperakn 
i wp ipeed ta Mobcl HN Intemitkm*] 
QsrtttfufS far three tnlotflet yield* bttttno tihlcfa 
h ihea iprtad geody between albirQliidmJ »Bdc» 
abh froMrd audaces Theie air tben dipped ta 
c^lUcfin far 30 tetnexh, dned far 30 Kcond*, and 
fi-ted ta Si*" alcobof far i lea* 13 mimuc* faior 
to mfrdcn by the ^lauccifjDa tnrthod, 
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entiatkm /rom WHcib (uxiur be 
Hom c\Tr ibe tumor crib d Evmg t •arcoma tbow 
fc» icodmc^ to form elongated and bbarre 
fpmdlc erfli than iho*e of ^\^l^n tumor Tumor 
edb of neurobUitoma arc utuaO) CalH) itnUorm 
round cdli u-ith fine nudear diromadn aitd occa- 
dooal rtwelte fomuuon. ^ Celb of cmbrj-ooal 
rbabdom^-oiantmia are email and dark rttlh one 
or more fme oudear Indentalhan.* 

The fpecl£c kkodBcauoo of tumor ceQa ma) 
be of importance not only to accurate dinical 
staging of the dbeasc. but to the bldadon of 
inteiwc radiation and cbemoiherapy * • 

S0UUAJt\ 

C>tolcigic featurta of primar> and metanauc 
IMImf rumor* area in cnean Rained tdth the 
F^pankolaou stain, Mere presented and discosKd 
Ja a acne* of 32 C4«i, The of roeutude 

U'Qcm tumor b usuall) su&dendy charactensdc 
to maLe specific cytologic diagncma poasfWe. The 
(dcQdficauoD of edb of metastatK NN'Qim tumor 
in piettral and periiooeal eHudom b usually of 
gra\'e prognoftic dgruficaoce. 
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R»cn.n 

Fifarri I md 2 Mst typlcml oC b oU t fd cad 

ckMn t d cell b -ne tn pcep T cd &oca broo- 

<4iWjt i^iflr^i'iiLi Thi-fTgrrgiraki ■acuofet ftltd 

aeoUed Dcadd 




Fm 7 Cbenw^arwona X 440 


r« Scoar frvD nvner aar erfl ainnonu ot 
LdD«T X ISO 



Fiq. a. SfMnrt. Otar cril cstImu of kidney X 
VIOX 



Fw la A«ldc fliicL T IprarruiM x IIDD 
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Rdults 

flgtrci I sad 2 are t>pkal of Holaied ud 
ekmcral celb tn mem pirpmml from broo- 
^Usr mi L.»ii» Tb cetU contaia vacoolet and 
mided Dixld 




rn 7 


X 4ffX 


X ISO 



•• Sputan Oon- ertl carctoonu of bd«r X 

ixn. 


Tw. 10 A«itic fltdd Lipea ajujm a X lloa 



^Orquot 
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Careers in Cytotechnology—Seventeen Years Expenence 

Richard D Otb MJD Anne L. Griswold BA CT (ASCP) and 
Jean M Nauss, BA CT (ASCP) 

Sdmi •/C)titKiwaltc Drfmtmtt *f PMimiao HartfmdHtfftUl, CWwrtKtf 06115 USA 


Freqaori fCfefPi ce i li» bem made m tbc re 
•faced hodence <rf btT*»re ewYk*! carctnooi* ta 

CcBarvUCUt,*' rrtw n K nlf m wbb ht«-ry»Tig «p- 

P^i tdc pefCytcfagya* roodae mrmdnf metbod. 
I IMS, on^ •ad p«tKi..L< | M» 

ferenv tbe tmoeisfaui potential of iha ww tool 
fcf et/ly detectfao of CB f fa al lottm. Aa cnor« 
•^fa l n i a i MW hi valot arid the populadoD 

^ *^^TTr eave twire of hi CEfateecc, tfacre hai beoi 
■e beradof deaaaad Rr tralrrd qaoteduKifaCm 
Hinford Ko^dlal CytoV^ Laborvory or%ifi*Oy 
rwiWB fced 11 t>.i ik.L Uboratorf h« fradoaDy 
tareicd | > •! tnimog 

fitcCny 

It a tbe purpote tbh paper to trace the fKMTtb 
of Hmt^ HoyeulSdiocilQfCytcictetinotofy end 
tt«Wi la eaotrib mto o to boeaiiat the wtrt 
of q n t i jfled cytotEehaolofbu Quefifaa- 
« oiiralMed CO the KB gradannof the 
'tub 101 fm.jut I From cbeK, dec* ha 
been ti lw l tig d reladre to pon^raduete eamribt^ 
» cpotechaolofy 


HvToaiLa BAOKoKotmi 
Henbrd Hiaplul Oytofasy Leboratory w«i e*- 
b 1»45 by the Uic Ralph ReodeU, 
y t) under the *i»pfce» rf the Amerfann Cancel 
®®cjcfy I m z, h became of 15 labontoreci 
» tbe U»ted Suta ■pprc>ved by the Amerwu 
^ 7*”. 5*faty and The Connol oo Mcdienl 
cf the American Xledical Awaatioa 
“ fcflgwi hlpt hi exfahaore cytofagy 1 ISM 
t“ pti^iam WH approved by the An^ncao 8o- 
oety ci CUakal Patltffaguti Tl^ laboratory hai 
approral of the* ^i. >-i 

period, method! of rrrnm4»g_ ftmrf- 
^ and irmiearit hare chai^ coc^leT«Uy 
TO to 1962. or^ipapa- achentae imm •» tlx 

Hirt^d HapkU. Hanfard 
ib* Qrwmdd h Svperrm rf the Crtcie«v Lah 
*«h<**aay Hartford HofMtl Hartford. 


LdKntay and \^(as Tr. i .. > '-r«» 


primary mtam of rrenddng tr ainee ! to fill antici¬ 
pated labemory ne rrii Peraoemd of other labora 
torie! were rent to la far trainlof Forty-«i cyio- 
technoltyaa and two patbofagfao trained in thh 
laboratory were fimded by the i p fc fring matlru 
tfana Two ice hno i o gfa ti were fub^dhed by CoD- 
necQcut Cancer Sodety Sdaj iarrii ipa From IMS 
thna%h 1931 training wai rela iiwJ y Informal, 
chtefiy by mrarti of faxlIridtMi toreruaLoo by tbc 
deparunmi repcf Yhoi Cytofagy apedmerM from 
padeim with b c olgn , abnormal or malignant coo- 
dldooa were cdktnrd far teaching nsaimaL I 
ccaijancifao with imKxJo. there war tired ai the 
banc cnoioM d the aorienlBm 

Id I9S2, n»ae farmally amiclured cwrictihiin 
waa dtrikped imder the ftddimce of the late 
Eihahrth 8 Wbeeicr Hi D A courre tyUabui wai 
pfioted to glide njdeoo through all phua of 
•Uagaosjc cytofaigy ai pan mitable to the faidi- 
vldtaJ reud» Prior to I9SS Indl i hioa l ndnui 
waeadmKted at irregular Imerrahaiid graduated 
wim Jixlged to be quaSfied. Ofla two cr three 
anxietmwoaldenterioanJianecnaiy Leena^were 
added ai more biinrit b the nwdYvl derdoped 
amoBg dbidam and patboiq^irei anl more trach- 
bg maitrial treauje available ilenben of ibe 
patbofagy department were icbednfcd to partfai 
pale mere fcrcoaliy and aedveiy b the tCKbi^ 
gWuR backgrouad lecture! and cytopailajfafteal 
conriaiiora a* each organ mtem was readied In 
1937 three renkr cymtechnofafiMs « miii.h I 
of the ttaebtag respomOafioei, primarily b 
greciaJltcd mkroprujmiB- an braloable aid 
far group tnatroafan to awree that aH retabnu rec 
the tame gredmeu detaik dmahaneDUdY 


ID need far qrtotcehnoioBirej ihroi^h- 

ont the cxamiry had beectne (o great rf»»» the 
Uottrd Siairt PubBc Heahh Service provided 
run* to adiddac iiablng pregran* Hartfard 
Hogaial was releeted to train manhmim of 
eigh Kodent! per year imder C> Wtedmotwy 
Training Grant gTO-lKW Thh wm i^wd 
to 1« per year b 1963 with r*pat*» U a* 
pLfMtal fadUilc! to a cr ra wfl ai dareefewfat 
twice The original gram from the U5PHS 

^ *** «Qdaafc trabinre. a 

rtoadoo far Ok pmmrf, „ 



348 


ons oKmvtuj} axo xac» 


I*/ JS, \t.4 


vrcB «5 prtijfcifd fspemc* for ihc oxnicm cduc* 
tfooil materiiJ Deeded to cope udth the dcmiod for 
more »ophIiiicated tralnint? Ai chinges In the 
fonnai tor JcbooU opcniUns undo- USPHS fund* 
dc%Tkq)«l, the term* *f>d coodJtlofu ttJted that a 
training-a8<?Manec not to cxce«^ ^/,SOO be granted 
the adKwJ for each wudeot up to the enroUmeni 
capacity for OOP clw For each addiftonal Ruient 
an amount nm to atceed SJ 100 per Rodent 
granied the iwdnnJon Ao /usdj Here at-anabJe 
for the ah: month apprcntkohfp pertod. Gradt»- 
3«cs who couW not be accommodated nndcr the 
Hartford HcnjJlal C> toiog) Laborajorj mao-hour 
b u dget were referred to laBitutiom willing to ac 
cept them at ipprenticet at the minimum rate far 
cytoteehnoioghu. 

In 19G9 In keeping with the twtlocul trendy the 
pro gra m not expanded to 12 montht «<ith the 
USPHS undervTti/ng eight Rudent frfpeocb for a 
AUl >-ear rather than 16 for *is montf^ Thfa foD 
'fcv i (xrogram, maloulning the achedule of *ht 
monthj didactic training aod (ix monihi appren¬ 
ticeship, assured a concim/iog edoczuonal experi* 
race in a wori: dtuadon that proNdded a high ^'oI 
inne of varied material. The iramre trai carefully 
luperriaed, aJ! >vgrk ww checked by « renkr 
cymtechnofogtst and ainy docrepande* nere dU' 
ctoaed Thli preteated the p«asoUlty of an appren¬ 
tice canuoing a ropondbiluy for which dre wu 
not fully prepared Unfonunaiel} tudi fopen-UioD 
w*iJ not appreciated by a fox > ho felt qualified to 
aanmieaaen-kefiioctimatiet^'icepay ai had been 
the prevrom preeikt HoneArr the os^fority feh 
that diuiog thh period they karned the finer 
points of cyagnortic cytokigy 

BeamJc the federal auppoft ^wJd be atailaUe 
to us in 1963 a more aeutr recruiunrnt policy 
was adopted earfv in 1962 AppGcanti were sought 
through the pUcemeot efiice* of junior aod renior 
et^lrgo* that hod prevtoudy aupphed wcU-quaUfied 
general medical technofo^ to Hartford Hospl- 
laL In 1966, Qulntdpkic College, a Cannecdcui 
coeducational college, hudtuied a evro year A^ 
^odaie la Science degree progrun to proride ifar 
jpedfc coDcge background required by the ASCP 
forttudent* planning to eaterappro%-cd School#of 
CVottd.c»tog) In IS6I • 
limford Dcwipaper brought otrr ^ roqmrie# 

with a doieo appficatfoos. 

Adtfdttioo to the school ha# been depemieni oo 
gcreral Etcicr# 

J SubmbBooof*farm*^*PP^‘^'*” 

2 Submi«m of an official cofl^trai^ 

3 EvahUDoo of the tramcRpt by the ASCP 

4 Satufoctory perwcal imerriew 

pT^m inatioa- 


One hundred fifty -*c%'en appCcaoon# Imc beta 
ree m ed #ince J963 and 61 Rudnia have artaSr 
cmered our program with U cwnplruii; ddr 
training under the Public Health Traiain; Gnat. 

RiR-xn 

Suicc 1952, 93 wotnen and foe tnen hne 
aatsifaaorih completed our m mooth propaa 
of didactic training A qtfcjuonnairc Rta w ih« 
KO graduate# prendded the baiM for detenniafcg 
how Car rtachlns otir program has been. Sata- 
factory dau i# available <n 101 of thoegndiutn. 

Arrident# of nine Rate# aad two fo reign coun- 
trk# graduated from our program They reyeoea 
collage# in 19 Rate# and three fore ig n rountna 
(Tabic 1) Thirty ftAtrharcbaccalanreatedffTta, 
32 aaociate de g re e# , 34 have college cretCo vrnh- 
oaf degree#. TTtree trained prior to 1960 hare 
DO coll^ background. 

The aujonty cf our Rudenu came to ta (Stecth 
from coDc^ but many entered the program ahw 
•errral yean in othcj- profesdon* or hosoenuUnf 

Our cumajih- employed graduaici are locaitd 
In 1 1 fute* and Puerto Rto One i# deeea*d 
and ooh ooe i» cotTpletcly nntraceable Ferir 
•earn are employed fuB-dme and 11 part-dw 
(Table IJ) Four who wort foli-thne also »<»* 
part-time for pnaller labntortn. Otce doe# put 
tune aa r t t a ng for mo bborateno 


TxaiJ I CtUtz i Antn4*4 


Ua km 



SMt*T 

Cotuwericut 



JSt 

Muuchmria 



12 

\ ermnni 



6 

Nrv llacopsfore 



5 

M ne 




Ocher latw 



19 

More than i 



B 

Fccfiyn 



4 

Ncajr 




UolnowQ 



J 

Total 



loj 

Taslx II ( rrrnt Em/Jrrm^ 

tu 

\* 

t«a « rwtuw* 

CotmrclMntt 

JO 

31 

n 

M«»Mhtiactu 

t> 

t 


Coiorad 

3 



Rhode Island 

3 



Calif mi la 



* 

Puerto Rteo 

1 



Other ttatef &) 




TottI 

58 

47 

16 



Ja/y-AMftui 1971 
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Tbc di fi 'e m podtloei bdd by ibb inmp are 
ifaown hi Tabic IIL Tbe total of 72 li chK to the 
(act that the najorby of aijxivbun, iLacliui, and 
tidnaiit teacben alas fimcLloD a* aj e er o i Forty 
nine hfpttalt aixl 14 ptvue labormUria are 
icjuuurad. 

la field whb predoc nlnancc of mmen, 
co o cu n b often ciiatMul aa to boat kiof graduates 
wQI mBihi actrre. As demoemted In Table IV 
nnt have remahied locf coo u gfa to nkc nb- 
Kandal eoatrlbudcai It b partlculaidy uKabfe 
that tbe fi g m g hi Table V tadlcaae older ■niArttm 
nvv more prorf uctl re y ean »ftrr graduadoe than 
ynaoger can The nu^or irtaoi tor «K«.wtnni>.n 
■ctha work b pregnancy (Takde VI) Tbe fire 
»bo tiimod orber pr rAri d on i bare renwiDcti fai 
partmedkal fieldi, one hi bgnamlogy mo tn 
cytagmiTlg, md two tn eardlo-pulmonary tabora- 
tsks 

Flfty^re gradoatg remained whh Hartford 
Hoipfcal iar tfarir fTvrth appraukoldp. 
Ferty-dgbt nved tbelf ap pr eadeg btp tn otbg 
Ubaaiortg ap^irtul fi» training by cbe tOreoia 
cf Hartford Hotpfaal Laboratory Approval b 
d rprwbm OB npervUan by regbicreti cyto- 
I g b a ela gbt and paihoiogta adi qp erteoix 
aad hueroi to eyicl^ In two InOTnm, 

t awf ii b ahbln cocmBuciag dbeawa of Hartford 
had doe need of air e ea en bert eoold not "—■« du 


Taau III CWTMt Udrar 


Semacn 

31 

SspcTVwcas 

K) 

Teachers 

t 

AsstftanC tcachcn 

3 

S odeo pprvaUeai 

6 

Total 

72 

Tau rv r<»< Emfityd 


Lxss than 6 asoelhs 

$ 

4 nnaihs-Z yean 

33 

1 years 

13 

3-10 years 

IB 

Over 10 years 


UakDown 

10 

Total 

KO 

T la \ It w* Lmgrruj rt Ag,^ Tmt tf y »,f.. 

*• 

T«n 


Txaia VI Kmstms J*r Lm hi FnH 


Family 

Differen fieVd 

Farther edueadoa 

N araUable Job 

Dbllke 

Health 

Rctlnxl 

Death 

tloknovn 


Total 


» 


above quafificadoDS The apprendee was then 
■upcrvbcd by aenlor per ao Bu ef at Hartford Horpl- 
lal ahhougfa ihe ■ cr e ene d ipeelniaa from tbe 
laboratory onploylng ber 

Fifty-five gradnaig tie A8CP le ttbm e d cyto- 
teebneJogbo five have takm tbc otaminaikai bnt 
we do not have nrw l fit-srint^ » to tbdr 

•taim. Seven rteastly com p leted tbeir require- 
mena and wfl] cabe t^ caandnadon nett 
Tbc m^ority of those who efid not take tbc ASCP 
cero^ing ntandnarioo feel that they have Job 
Kcudty wirboot cxrdfigidoB. 

Few of mr iiaiuug have any profotioBal 
affi&ado) Only 13 hrlf g to tbe Aaerkxa 
Sodety at Oytnlogy One bekaap to tbe la» 

Moonal Sodety tf Cytokgy and ttm ire tDaoboi 

of urgulzed matt eyidegy gr ot^ Altbo^ 
Coonecdcut crtmdiDolcgma and patbd^ba 
bold two wcH-atrcoded aserd^ per year there 
b no fcrcnal organlaadcB. 

In 1969 Public Hemhb Service lapport wa* 
withdrawn. Tbe Department d Allied Health at 
Hartford Ho^iltal tOocaicd fmxb to provhlc a 
■ndeat mipend of {123 pg mfrih wriAwrt- 
pbjf pertfoo of other eperadng ceata. IVlih b- 
cres Asg demamb oo the boqdtal bodgrt, ihge 

b <fi*lna po^bfHty that we may have to rrrert 

to training mudcnti ooly for our own DCedt. It b 
a m l rip a t ed that thbwfll hare foog-terta effea oo 
trained cywechnokigba In tbe New 
^* 4 I^**d area Uh hn a tcl y h may prothjce a 
quality dlea by Inabtfity to keep pace v»Ith edtaa- 
tfonal training aids and enodemfaw education 
needs tf the teachlag t uparbu rr 


the pa« 17 yeaia. Htnfirt Hospital ha 
103 cytotetWqjbts TegetW d>r 

^ field rf dlagtMfc cytotedmofogy Flfcy-fiw 

rf nor gradustts hat »caked at leam two yeai 
^ twenty ba\ contributed d» » nw: crod™- 

^ -n, d* 0„c 
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^vdJ ft* profrcicd cxpcma for the Dvdem cduca 
ikmal majcrifll neeJed to cope with the dcnvuid ibr 
more *ophlstJcaird iralnloj Aj cluu^rci in the 
fonn*! for *chooJi cpcTTUInj under U3PHS fund# 
developed, the temu and co«l(tloca futed th»i a 
training alWance not to acted $1 800 be gnutied 
the *chool for each imdent up to the enrolment 
capadt^ for one da* For each •ddlifooal nudeat 
an amount not to e xc ee d $l 100 per itiKfcnt wa# 
granted the Inijtudoo. fso funds Here araiiabfo 
for the itx mooih apprendeeship perfod. Gradu¬ 
ates who Could tv3C be accototnodaicd under the 
Hartford Hosplul Cytology Labaratorj inan4iotir 
budget vrcrc referred to IrmliuilocB vrflUng to ac¬ 
cept them as apprenuces at the minimum rate for 
cytotcchnoiogltti. 

In 1969 In keeplrwj with the oadooai trend the 
program vt’as opanded to 12 mootbi with the 
USPHS uruhrwntlng eight sttident stipends for a 
full >ear raiber than 16 for *fx mootfu. This full 
jrars program, maintaining the schedule of sot 
montht dldacuc tralnlog and tuc mi>nths appren- 
dccihlp a si un rd a condnulog educational experi¬ 
ence In a work druatlon that prarlded a high tt)! 
ume of varied material. The trainee win cutfull) 
tupemsed, all work was checked by a smioir 
cytoteehnoJogm and any discrepaoeics were dU- 
cused. Thb prevented iIm poasblin o(an appren 
lice assumiog a resposdbthty for whkh sl» was 
oot fuDy prepared Unfortuoatcly nsh iupen*islon 
was not appreciated by a few m to felt quah&d to 
OBuxtK a serrice function a I service pa) as had been 
the previous practice However the ttuiJorlt) Mt 
that during this period they teamed the finer 
points of dlapwtlc e>'tolag> 

Because the federal support >^•ou^d be available 
to us In 1963 a more active nrcniJurtenl policy 
was adopted eariy In 1962 Applicants were sought 
through the placement offices of junkr and aei^ 
colleges that had prcviouily sigiplkd weU-qoalifled 
gc u c ra l medical lechnologtei to Hartford Hospl- 
taL In 1966, Cb&ge, a Omoecpcut 

coeducadonal college, institnted a two year As¬ 
sociate in Scimrr degree pragram to provide the 

specito college bacigrotmd rKjuued by the ASCP 

foe students pdannlng to enter approved Schoob cf 
Cytotechnolc^ In 1967 a feature article In a 
Heri/iifd newspaper bnxjght over *'00 Inquiries 
with a doecD applications. 

Admission to the school has been dependent on 
jevrraJ factors 

1 SulrodsaioQ cf a formal appUcatkm 

SL. Submisskm an official college tramcript 

5 Evaluaooo of the traroenpt by the A5CP 

4 SatWactory personal Interview 

5. Letters of recommeodatioo 

6. Agreement to complete ooe year cJ training 
and ockc year of *crvlce 

7 to take tbc Nalioeial Registry 

Ejamlnat>oo. 


Ooc hundred fifty-seven appUcalioos tun e been 
received since 1962 and 6] students have ^toally 
catered our program VMth 35 romp ferine thdr 
iralrtlng msder the Public Health Training Gram. 

RmiLTi 

Since 1952, 93 «onicn and five mm have 
satblactorily ctnupieted our ni month prograo 
of didactic training A quesdoonoire sent to these 
103 graduates provided the basis for determininj 
how far-reaching our prugia m has bceiL Sam- 
faaoo data b avaHohle oo )0I of these graduates. 

RcsKlcnts of qIdc states and two forefgn coca- 
tnes graduated from our program. They rtprescot 
ct Jl a^ b 19 states and three foreign coontna 
(Table I) TTiirty-fonr havr haccaiaurtafe de g rres, 
32 associate degrees, 34 have coUege crediu wfah- 
out degrees. Three, trained prior to 1%0 hare 
no college b o c lg/ puod. 

Tbe majority of our students came to os directly 
from ctiDe^ bm many entered the program after 
Rveml years b other profeasiom or bomcirukhg 

Our cuntntl) employed gnsduaies arc located 
b 11 states and Pu^o Rica One b deceased 
aod only one fa compieteiy umracrahie. Forty 
seven are employed fuU-tuDc and 11 part tfane 
(Table H) Tour who wtri fuU-dme also vwak 
pan droc for nualler bberatories. One does pan- 
tune screesfing for two laboratories. 


Tasls 1 CW/<yo iUr*dfd 


UrUM 

NsbW 

Connrciicnt 

yt 

MaiiachusriU 

12 

\ ermoot 

6 

New Haxnpthicr 

3 

Maine 


Other stales 

19 

More than 1 


Forriga 


None 


Unknown 


Total 

(01 

Taslx 11 CKrrtnt 

Su '• 

Fill liiw It" 

Coonecncut ® 

31 W 

MassAcbuseits 6 

6 1 

Colorado 


Rhode III nd ^ 


CaUfomia * 


Puerto Rico 1 


Otlwr tates ( 6 ) 6 


Total 

•47 lb 
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Libcntcry mliaika pft^raio* have u ibdr 
pRBUrr ^ np y ade the quality of perfvm- 
aacc ei al partldpanti £vahutii:«i prafram* 
atitixfx to HKcdtcr aad t the came ttm hnpnnc, 
the p xtaaLy with «hlch ipeiilaiati kre UnttiAcd 
crtoa}yit(L Iflaboraia-yiWiItiaretobcrciialbte 
tS of the labomory o p e mto u mtnt be 

earned act m earefoSy-cocitioDnl fyuan, cda- 
imily rdc ii r d O aa the totartal qo^ty cootnil 
Laboraiea-y evaluattfn, hi a amt, terrea 
li ts CEtnMl qoahty eoMTot, orBitanof the 
Doltifle f teia cpn of the lyatan, lochtdiog per 
Kajial pr^bdency acpefTCiOD aod dhreDoc. 
CaoUtlci ftZKl eqmpoeTU etuioienaace, rcoprtb 
peoemntt, apeomen haadUof aod pmthuea 
pet fa ftaaaeg VN'Ue »tcraal quality eocinii pto* 
fttoa cae u pcow prabktoa m the day-to-day 
opmm et Ubonair) evthuocn prcqraoa 

ftuvyde dx tb a& ui^ 

bated eadmadm cf hh laberteary toud open* 
tHQ In addioOB, Kaae tad Gsdenl pa u nr am a ban 
efia oobhabed miaimal acaodardi Car the varaota 
pbte i of UbJ i auj a y praaax, tad (her arty out 
Labcniery u xpecik ki at regular mcerr^ lo dewr 
naoe bnher panxlpanu are ceetgdraig v»iih 
•ODdardi tod «Ith the aeo^al mW aod rtgula- 

tatM 

A0a(brr (^uhc of kaberatory eral^oiB t> con 
erroed »ttfa —the axitracy »ufa mhiefa 
diavooKie utu are p c i iar m ed One approach 
txdd be K) dcteniuoe the alidltyof Ubanuoay 
trie rcadn by ayitExn ^ qnt-cbeckiiig and Mm- 
pftjx. vtth aDalyn ruo m doptnce by the oalua- 
tJCn puBJund Such a>aiein, carrwsl oct on 
te^tdar base, otdd be ea ti einel y d m - c o m mmna 

aod wockt l\M\ trvml wfjf prB rtir^l li m ff m imna 

1 be method employed by tnoA pr^^rama b baxd 
m Bm of miks^ laotpica maded lo paroev 
paoBg lab eail oi' l ei (or aaalyda, fyectaknou ar 
pecflciewy trsdog Individiial laboratory analyaea 
are rompared «uh rttufta obtaiaed oo cb« aamr 
^>raaien by re<c mM. c Lahoratorici of rccoi(niml 
ctanpeicnce and/cr by ictne c peer labor lorfca 
ho hav detnoostrated hxh dcfree of f^v6- 
ttency 

Dr lobam h Dvmor W blu omo Itatc L abu i »» nry 

4lba>™r aod Pnjf dr PMbol^y aod Premm 
klrdCTw UoKmey of \\*ic«3a«i. 

tdnx Oari a r%w^ CstoloeT UoK. \\Mmta 
Suw Labenjory of Ibfsroe. 


A major objetrthe of profldcocy leatloq b to 
prunde quanutaure grading ryatetn for regulat 
tog laboratonei A braader purpeae v 

defloed to November 19C7 by the Ainerlcaii Aa^j- 
ciauan of tThiiral Qxflilm , atatn that the old' 
maKobjectn d>cadd be ttamitmi of true reaulu 
tor the coaBtltuenc bdog dctermhied. Thi* poditai 
paper ftathcr atatet that peT:6ejeacy tfflbg reailta 
ihould 

I Compair participanB muhs nlth true tr 
aults WMofar ai the cuneiu autc-of-lhe an 
po-odii 

i- Compare readu alih thexe of other labora 
tono fcr ma qxmnroa bora the ideodcal lor, 
aad 

S Cemadn the degree of aaruracy trdiaarily 
requlrrd far mramegfal dickal pplkadon. 
Tboe an gvcnl practical and theoretic*] 
dra'hbado to the txoal prvdce pnAoeecy 
ca ang The xm* ef^ectlcD k ibai teat 
yreiK Ba an kk uol k O a* atxh, and they tn 
cAeo oeaeed a» giedaT maplca nther dsaa 
rotuiae odo Thra, the tocm tamp a rn t ttchoolo- 
fat may be oafoed id p tTfer m tte analytti, aad 
tbe detrrmanaiicB may be earned ow xecrtl 
dmea IdeaBy proAdrocy ap e riia rP thocVl be 
uitroaJucrd mto the dady woridemd aod handled ar 
ao errhnary padcnl aample T achlcn thb of>- 
yeetne ic q uir ea eotai tmdemaadiog, CDoperaifaii, 
and omtmatiDrDt trots the participant. A irch- 
^qoe laed by ae«al pragnttw to predite qieclal 
handl i n g m ro raary rp rilfiutia to the taboralia-y 
and to eiarrvT the peiionnel actually per fo r m dye 
aiia>y*a Thh ayatrm h atiU not Idod, afnee It 
may not meanue erdiaary t ^xaaj o r y peria tn- 
ance A prefoiaUc tytteiB n tbe bluxT atrbmbaicm 
of aampict v.hidi are dngnbed ai patkot g>eid< 
tees* Only the loghrica of the latter pproaeh pre 
ve« li Cma belcg millred more extcnamly 
^^sfletency texiii*. ai earned out by oox yao- 
grama, gcocriay mewmm Uborattry** bett 
P‘=*»'»nce The tertottoe by lactf cafloot be 
«pwed m detect an the deflcienciet of labora- 
let aim provide cocnpfct ptt«k of the 
operation Protidetey wter 

» mechanhm for deterodning whether 
Ubcaatwla hm maiar detieleaciM In med6c 
To be ^ ditei.-, icab- 

nraiOTtrt ohh 

Uborro,, Wnpfmcmcin prop^ai 
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The Iraporuncc of adequate onercud funding of 
School! of Cytotechoology cannot be o\Trk»ked 
If we are to meet the coDthnung demand for htU 
trained c> totechooIogUti, 

AcawowiXDCiaxT 

The author! air grateful to Mrt. Edith Wood, 
C.T (ASCP) who gavr excellent tatitthox in 
complUnc' data from the guetttonnaira and to 
Mix \Tvian French who tpect many lecretaiial 
hour! on the manmcript 

RxrxuNczx 

I \mcTican Cancer Society FcHtAnhlpi bt Ezfdia 
dve Cytokigy pp. American Can. 80 c.. 
N 'i 1931 


2. American Cancer Society 16,000 \\o(DnJ. Ci»- 

ccr Newx II: 2-9 1937 

1 Cocmecticui State Departmem of Health. CasDn 
in Connecticut, 1%1 1-91 Haiiord Conn. 

I'^l 

4 Coder S. J., E d e rer F., Orirwefd, M. H. nd 
Orceobe r g R. V Survival of Padem widi 
Uterine Cancer Co nn ecocut 19J3-34 J N*d. 
Cancer Int. 24 319-33<) I960. 

3. Kendall R. E. Vn Aid In the Teaching cf Cy 

toltgy Arocr J CHn. Path. 37 1 357 553 
6 . Tumor Coranduee of the Ooonecnent Sate 
Medical Society Cancer A Handhnrt tx 
Pfayaiciana. Co nn e cti cut State Dept of 
Health, Han&rd Cotin. ]9t€. 
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j^inihX p nrtc w r t of bjood, taflcmEatcry cdli, 
troiTO-wxMJ«i». wd ob«Tv«lk*a \afd to 

aake duto*^ The pmon p p fa tn im Uw 
(DoitMtioo. tbe tup^’vtor totl iSc dhrrw of 
the l»hor*«e 7 ire «^ed id the repwt—thtoe 
ngj be ooe, two, or three tadhnchnli, tkpenditu 
oo tbe bdivulual Uboemtory 
B>>a ne UendSed h ftjOow* 01115 
C >■ CTtnicny 
1 1 “ ficreey wmibcr 
I - Slide DWtibeT bi the »in.cy 
9 " IdenoSciBon number of the *bde 
rbe nJeodfirmoo outtber penmM rctrtev*! of 
ipeoflc dik wbm qnctdoo' we wked in 

Mvto i rhtat taiTnratTTrv TlMi b doct 

^rcuiiFTtt, mr hKftng bTI cervimhtoigtoiliL, krn 

■l uted froni irtBsidiwl caeap*r»bie c»»ct, 
miicbed 0 bowl; c>iDfo«)C>QT dmkmST 0 

potjfbfe Ai CQ CEvo^ m oew nney cik, litort 
ot »rtecKd wfcwb cltiji*>ed typu *od he»rf 
tnehotoonw fa J e td oo tn «an>eQ Otbu 

l y e oaron may be from odc piomt, nch 0 body 
flufcli, urin et, ipetroa*, lod fWTK*, »bere Q a 
to tnal^ muio^ ibdei or filters tmn 
earie or repeat ipetamem The ftrw jneibod test 
wfltple prrpcrtooa pmeno problem i«uque «o 
f rtial^ wee tt k tax pamble » ^btsb ibqopts 
Cram onqk pool kl tofaed ttatpleiiDUK be ore 
fuS) sleeted « d oa or w ate eerouo tenraret, 
thf> Bceettonl^ refieet tbe ^raedeet nd »i afld t rd« 
of the eontrof Uboruorr m ths cue tbe 8as 
laboratory of Hyfleix Beotne of tbe dcSlculoe* 
Mocttted »hh cmiehui^ mi, the p r cmtoP hn 
tiefo Qomrd to tbe fifiero ladepecKleQt cbranl 
bltoracorvs m \S unron, ll booh many ho^ul 
Ulxa-ecortes ht> creprrreed an uiti-rm m paroo* 
pains I rtreumvnu the p r oble m of matchmf 
t-awe, oahiami ettrvet could be c aj nr d ooi on a 
rhff'iro hsi \ larqe cmtral repoaCory of coded 
"Wr emU be dev ftaped wtree from tthidi 

are ntolrd or hand-ramed w labreatonrt 
cn tTf\jlar a- tDcemuttem b*to Thn afsoti 
"ta*W not be comparable to the twual pmfkcwocy 
airtev bm could protidc uerfid tofcurtnxtlDQ cd 
W wratory peTfamunee Rnye vcto eubdcsor photo- 
•raphe cf HTata utatit ertb tonid far rubmJtird to 
labeaaiorirt. !« m the opcoon of the aothon. 
the<r ^ oca protKlr a mnonabta b»<w far fva)- 
uatas Ltboraxors perfarmaace 

\ prmnplr •uard at ibe outwt u at that pto«- 
raree ir^irs dwuld sihre to atUm true remlre far 
hr ccawDiiietM Cawi are sleete d after diMocxs 
hto been r^jbi*-djcd ttub fwtoriabk-cmafairv In 
mam mswei, the rrtnla of tHne thviaxb are 
a\»ilal)lc I odn cxi, cBoanrata may beroshed 
rfwT ctexdcT u s other Ubocacixy or -rsr 
findnsvorwictudcaleriluadooalors Thecval- 
temoe, procedur Starever b bawd On the c\»- 
tatoc duetto^ co nturM . of the fats refatnse 
UlCTtomrt, (Ihe rrfcreoec laboratccV* are Dr 


Tm» MasAawa, Mflanire CDoeny Hoapltal 
Dr ‘ntonna R- Stanau Syractae Mecwial Ifc^pf- 
tal.Dr Elliabeth XfcCiTw Uurrerdtr 
arel Dr Stanley L- Inhtam, Sate Laboratory of 
Hy|;lenr ) ^\^wt tbe cooanltana do not reacb an 
a a itf mm t, tbe raula rf that paj tJcular lurtey 
are not bshtded m the overaD eval jauou The 
badi far crahwiiaD out be tbe (perimro {Csff the 
cytofot[lc prepBTmtioci, not netitaaifay tbe n»- 
firmrd dktpue cBaqrtosi rince tbe k>de may not 
aJwa> reflect ifae prmen disa*e entity At an 
rmi;^ ooe cas thou ed only nuld atypla, yet tbe 
stoosn aoe found on sibeeqocnt bu^ity to hat 
breant aquamout cell careinoma 

P ti fa r uta ace k judfOd on the UboraSay e»ti- 
of the J c Ki t c of cefluiaf alteratk*i The 
mafar dtffictdty b equating tbe lyttctm ined by 
dtflnrat labcaararss Oencrany ibc»c fyitrtm are 
dhddrd into faiff cr Gw tavek. tttth negath being 
equivalent to gradra 1 or 2 typtoal—Rtade* 2 or 
5 si^lctoua—ftada 9 or 4 aadpotiihe—gradre 
4 esr i. Lahcniorsa ttere uatiuctod ® repor t to 
thar unial fastotto, bring M qjeofle at they wMsd, 
tant ax (be aame omc tnmdaimg tbev jtjaau tnto 
four-level tyarem The resUu are ihro graded 
aecordina ts ibev moparkon a th the refaresm 
Uboraisrca Where three ufamat latarctorlea 
agree and ope a dbg e p ant, that rreult may be di*- 
carded ts sieevd mataem 

C A 0 CmmfieU Aftt9tU are thoai repock that 
£aD stitbin tbe range reported by the refamre 
la Ur a tc tire 

J*A ■ fVn^ are rtporu where the 

differew betattti the partsipatiiB laboratorr 
and rcfer r ncf Labca'aionn t* of tamer d t gr rr 
D A 0 Dutfrrmni —a major dsoTpaney of 
two or Bj cre caipyerta Tbt» if the refcrcjx* 
lahcratorvt J1 call vnrar podthre and 
partxapatmg laboritorv label t aiypfaaT 
thtiwinbe major dkcrepancy or d iiagi t tiui it 
The tnetbod far calcnlaung the o\craD aefa le rc- 
meni »«T'enby ihefcflerwhs farnmla 

P rre r m a gr ertnem 

. CA- -h t, NniBbcr PA _ 

Total Reports C o mp are d ^ 

This method haa been borrewed from Ibc lyphiDs 
•ereioKy esaluaoon procedure The lc\ei of sic 
quale pertormaarc far afTeenseot h*' been rstah- 
ft*edaat(K' AnmaJ aimmanes for the lb cate* 
tnade far aD p»O ci paths laboraiorlci, and 
tbow tafawattriri not a ctucy io c t the 90^- let d arc 
effeed to^uancr and rorsnhaUoo Pi-ce. Kir»t»l 
•Wetreal far d* faCss^tog > ar may be grv ro la i>s 
latttT Instance 

Sumnury reporu are snt to all Uboratorio 
appreromairty or<e memih after the aorvty AH 

*^jrewdes are IdentrfWal by tbes code mnaJbe^ 
nwmato amnytnltv Laboratories <« then coo- 
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which oflTen cooRilutioo tmnuji^ and trchnio] 
■•sstancc. \N ith iuch a prognm, woikoeaKs de- 
tcaed duniiB hupcctkm or pn>6dcnc> latmR can 
be comcted or controQed through the feedbaefc 
procon, A cotnprehcmivT; prograra can al» detrr 
ndne area* of weaknew In bborator> techixdc^jy 
regarding reagents procedura, and {octrumenta- 
lion Cutrmlaiht experience from c^'a]uatloa pro- 
gTanB can kad to coraenjus oa roethodolop) and 
can detnonstralc to the laboratory director the 
ach-antages of ooc technjque o\Tr another 

For e\TUuatjng laboratory test performance sex 
eral cntcru may be udllaed 
Aavan refcn to the closenot of the partfct- 
pam s result to the cerrtet arovrer 
Prranm b the abfllt> of the laboratory to obtain 
resulu dote to each other on the nme umf^ 
Precidan or reprodurfhfflty h utuahy e tptestd In 
lenm of standard dexiadon or aDcfTidcnt of x-aria- 
tkm 

Tmtdx m ea m re the lex-d of performance of a 
Uboratory oxtt a period of dmg- 

Tmdfxy determLoa eihcthcr a Uboratory tends 
to make certain kinds of errtr*. The quality of 
laboratory performance should be defined fat meas¬ 
urable t er ms , and this reqoires that each labora- 
lorv malnulo a practical ly'ftein of cootinuous 
quality measurement. P rofideocy testing it an 
e tlenj al ursTilUnce tystem xxhich has KX'cse 
Uinitauont regarding la ■'Ope and r eip or ait 'enest 
it should DCtrr be regar ded at a tubstltate for 
internal qiaHty c o nt r ol 

While tbc need for cx’alindng ibe rdbbfbty of 


dfrt l rtl Uboratonei far tfisease contnjf Spmd 
ttatutes arc c oncerned uiih pn>marial sernkgjei, 
enter* dbeam controi, PKU testing and Ucod 

alcohol detcrininatlom. The Divmoo of Health am 
also cemfy Uboratorfei for other specific mannro' 
tioos Under the INTscoosin Hfwpira? Ruks and 
ReguUtkns, hospital Uboratorics are Inspected, 
cx-altiatcd, and nnee June 1 1968, they are re¬ 
quired to partidpate in Uboratory crahutm pre- 
grann offered by the Dix-uno of Health in these 
spedaldes for xrhiefa the Uboratory offers icTxra. 
In addition jo these lavs and statutes, tbc Dtriaoti 
of Hcnlih has basic public health coocem far the 
quality quantity and axadUbilxty of Uboratory 
serrkes cascotUl for disease prevenefan, dbgnov 
managetoent, and controL It also assb(> labora- 
torics to apply new knoxdedgc and serricta and K> 
meet the needs and rcq ulr emeoa of federal tod 
Mate bcalih programs. 

\\ hen ikfeditaie Icgiilaliaa was crttcard. l\Ts- 
condn grea tl y expanded hs Uboratory exalostaxi 
program to permit ccrtificatmD of independaa 
Uboraiorres who* dueciors did not boid doctomc 
degrees. Scpaiait programs vreie dcxekipcd fcr 
each laboratory ipeoblty as defined by the SocuJ 
Security Adminbrntdon. Althoqgfa a {jixyiam vas 
not requirrd by Mecficare for erdblUore cyvfofy 
•Incc the director or tu p qx- ls or must be a 
cian, tbe DMskQ of Health dnaded to csabGdi i 
p r og ram for tbe foUouing reaxiiL First, a eiu|}ar 
component of the Uboratory practice In eytofocy 
b earned out by pcritamel are at the Kth- 
nologbt Icx-d, a daotiDn comparable to Uboratny 


pnti tenl laboratory testing has been reco gn ized for 
many yrears, few craJuackm piugrams were dc- 
x-cloped by feder al, state, kical gox'emtnenti. or by 
profemkmal societies until the mld-1960'i. Passage 
of ibc Social Security Act Health loiurancc for the 
Aged (Medicare) in 1966 and the CUnKal Labora- 
tonei Improx-cmcnt Act (Interstate Licensure) in 
1967 sdmulaicd crcalfoo of new programs at all 
lexali- Under tbe Medicare program, tbc federal 
governincnt citabiished nunhiiinn standards which 
Indcpcndenl clinical Uboratorics had to meet to 
reccix-c reimburicmeDt far services. MecBcare 
itguUtiora invtdvcd aD phases of laboratory opera¬ 
tion and adopted specific cooditioos reUted to the 
laboratory dlrecior supervise*- techmeal prr 
* 3 nnd records, equipment, fitcflltfci, and usrts 
pejfortncd In addition to perwemd standards. 
Medicare also emphaoied quality cooirol and 
prcN-cnthc mafotcnaDce. Ooe effect of Mrdfcare 
TO wxJeratt tbc etpansen (f profidency w 
Ing programs administered by lata 

cfcoCT tc«U« of notKtootnr.1 opmtcd Ubor. 

Matmuals md Mcteom 
Wheomm, tte ravMoo 'f tta 

annory rapcoiblUty to cany oot .ppm-J of 


practice In other sprcUhtics. T b oefere , tbc te- 
quu-ement of a doctoral d u e c to r will not in hielf 
guarantee a high lex-d of cytodUgnosdc practict. 
FurthcTxnore, a profldcncy tesenf program in 
cytology xrooid afford an opportonitv to descrtnlnc 
xx-eakziesKs In the practice ol cytology and to deter 
UUDC xxhere enrrertive action and training wcwld 
be beneficial. 

Tbc Cytology Evaluation Program was started 
in Angun, 1967 for tbc Independent chtdcal 
Ubenuries of Wfacondn. Test dej were *iccttd 
firom the spccamen files of tbe Cytology Lnit, 
Pathology Sectfon, of tbe Wisconsin State Labora¬ 
tory of Hygiene For the first tvro y-ean of opera- 
tfon, three cases ncre submitted on a bemoothly 
subsequently foxtr cases have been sent 
quarterly To date, dxtecn lun-eya hax-e been com¬ 
pleted Partidpatinj Uboratorfoi are instructed to 
evaluate tbc slides and to report the resuJn on en- 
rir^ farms vriihin fixr days. Sfida may be photo¬ 
graphed and retained until the summary report k 
received, vrhich is approdinatcly ooc month after 
the surrey Sides mtBt be returned since they are 
patient matcrUJ and not fabrfcaied speci- 
,T^., u are n»st surrey samples. Repero djould 
ittJode tbc cytologic grading ewnmena on back 
groond compailbflfty with age (fi» cervfcal- 
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ifliMli) proence blood, btfixmiiMtcry «cD<, 
■ Ji cod other obormikd lani w 

trmW (fii^ootk The penod p e rfa r mla ^ the 
riJain*ric«i, the mpervinr cod the dirrcror of 
(be b UMitoi f ere tied I i%n the report—thece 
arf lx ooc, twn, or ti^es lodMditcK d ependla^ 
<■ the (odMdueJ UboratorY 

SEdaareIdodflcd c« lcUo>. C-II 13 


C Cytology 
11 • Survey mimber 
1 - Side mtoiher hi ibe nrvey 
3 Ident^aiuOQ umber et the didc 
Ihe IdermBcattor omnber pcrmlu retrirvcl of 
^mfle tOde i«bea goemone ere fttbed by an 
bdMdual Uboniory rhbbimpartantKiKeMDC 
yec uM c a* , bdodtoc aQ cemeahragfaiak, am 
B'Wied bom haBvklua] cocnparable «*■ ■_ 
OBiched as ckae^ cytologlcaDy aod dmkally a< 
FOii£4e Ai an etample in ooc wrvey ca‘« tSda 
we rlecttd »hfch dhplayed rypa aod heavy 
tr Thomo oc< tnfccdoo to joung vtam Other 


H» rii irirt may be from ooe patknt, fach ai body 
(hndi, urine*, gxitroai, azxj gaitrici. *beie It ■ 
piMihle to nata muUjpfc ihii or filrcn from 
«igle »repeal tpechaevs The &m caedwd of ton 
'W^ile preparatkai preaens pre hlca tedgoe to 
cytDia (7 h n not poKhle eo aobedt al^uoo 
ante pool Uatdted WBplei muK be cam 
fijOy iftetwd V dauwaa certain fcanir«, yw 
they aeciiittitly reflen the praoicei ■wri luadard* 
the nannl tabmar n tha CMe the Sate 
0^ Hyjieac. Beeaoae of the diCReuloe* 
with CBiKfdtif 0 * 0 , the proiifram has 
^ hawed K the fifrem utdepeodem etmicaJ 
“t '' ncoewi, alihoucih many bocpltal 
Ka« ca p i i t aji co tnterot in partaa- 
^ ctreamvetu the problem of maichuig 
erihmaw bbuji coold be carraed out on 
boi A larce eCDtrcl repotuory of coded 
'bw caild he ^reioped ai «irec Stm »lncb 
“I" are oaikd or band earned W Uhorwoiaei 
OD iTyular or intrrimtieu bavi Thn ryBf m 
"riJ TO be ccanparablc to the tnoal prefideoey 
TO rt ecaild prmate mehiJ mibrmaaoo oo 
*M-=r^ f^Tfermence Prcjecthxi dido or pboto- 
of refmematrv crlbeould be Bihnnrtrd to 
* the op«K)n of the enhor*, 
'^tte.rtprm.V irasoQchle bt«i far rval- 

laheramn-prTfcToartcc. 

‘^praoiic Mjfd „ the ^ ^ 

le a toy dwild anre os aitain true rouln Cor 
ooraawTa C»^ ere elected after (SaaraMt* 

other tro, diogoma may be reached 
comical cTjduBikri cW Theoad- 




—7* bowerer W l»,ed c 

of the four iLfe ie iKe i 
nbc rrt-t-no: Uboratorlc* are Or 


Teruo Kfamkawa, KGhratitec Ocaioty HexphaJ. 
Dr Tbootas R Sinai, Syracuse MemcnaJ Hoapi- 
tal. Dr EEiabcth XlcOrrw Uniwrifty of IBIdou, 
and Dr Stanley L Inhom, State Laboraicry of 
Hygiene.) When the consul tana do ot reach an 
agrremrnt, the resnhi of that pardetilar n-iey 
case are nmnejuded in the overall rvaJunjcn. Tbe 
bad* far craluacloD miK be tbe fpedmen lod^ (he 
cycoIogK peeparatlcaj, not necHs^rffy tbe con¬ 
firmed dKK ilinni^. tmcc tbe ibde may not 
ahrayi lefl e c t the pr ove u dbeaic cnbty A* an 
cmople, om case •henred only mid typla,)etthe 
siODscn werr found or •ubkcqaciit tnopvy to have 
Invaa agoamoui ceh caronotsa 

P er iaia ance n Judged oo tbe laboratory esu- 
Biadon ct the de^ce of crBuiar aheradoD ibc 
mgjar dd&adty « eqixtlng tl>e ly iteo n used by 
dlfft i m t laboraioric*. GencraUy tbcac aystenn arc 
dirtded iou> four or &v« levels, with Dcgath bchtg 
eqotvaleot to fradet I or 2 tvplcal—grades 2 ca- 

4 or 3 Labeaa in rla vicre uw ii ti cie d to repeat In 
their OBuaJ faahaas. bong a* *pecific as they vrhhed 
bat I tbcHine tone iraaslat^ Ihcirreporuinioa 
fow-levH eastern The muJo are then graded 
ac ao tdai g to therr cn ci par Hcp » th the re f ga j cc 
laboratSTM* Where ibm reference [abcratnrfn 
agree and one n dbsepanu that rrmli may be dis¬ 
carded in «leeied t Baance* 

CA m Qmfiru Agm^ni are ihoae reports that 
Call this the range reportrd b) the t efe r e uca 
Uborasra 

?A «r IVnW Ag^um are i tpu r u vihere ibe 
diffema beTHreo tbe panleapaong Uborauirv 
and jcfejeiat laheratenev n of nuaor d eg ire 
D A w Di**| f rtw > <—a ina)t3r darrepancy of 
tv» <T oxr t eaiegorlee rbu* if the refermce 
Ubcratcnck ail odi imcar poahi »nrH 
panicTpating labor a tory labeb U typjoT' 
thbwdlbe major cfiscrcpai^ or daagi ec ujm t 
live method for calculaurtg the overall aefuev 
mem tt given by the CoOcm ing lorntnlB 

PcTtent ag r eimem 

Nmabcr CA + t* Nianber PA 
Total Reports Cba pared ^ 

Ihi* method hat bed borrowed Crean the typfifTh 
serofagy evaJuadoo procedure The levH of ade¬ 
quate perfornuuvee agucuKi it bat been c*tab- 
labed aa 90^" Annual *(iiiimarKs for tbe 16 ca>et 
are made far aS partscipaimg laboratorses, arwH 
tho« laboratones oot achieving the 90r- err 

offered aatance and consultatHD ProvisKncl 
pprovalfor the following year osay be gnm b the 
latser mataner 

Soimarv reports are nt U all Uboraiona 
approTunatety one month afar tbe *i*tey All 
laborarooes are afen dfied by thnr code tm mbrrs to 
maintain anooMnity Labminrirs cu then com- 
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part their muJu ^Hlh ihdr peer laboraurk* 
uith the comulunts Id ukhtkm, a rrport ofrach 
c»e u prepared b) the program dlrnrtor «hkli 
ntxnmanm the penioent findings and comUtca 
the c>-tok)gj w(di the dmfcal diuadon. For each 
c**e rrpre*entad\T comments from the partid 
pants and cormdunts arc edited. SursT) rrporu 
arc c-wentiaJ to the luccrs* of the program Not 
ool> do they permit each laboratory to compare lu 
peribrroance with peer laboratorirt and thtx of 
national reputation, but thc^ pro\-Wc tor podu “c 
and negntivT leedback These reports alo supply 
an important ingredient of thu program, namely 
continuim, education, Mliieh Is an eiKntial to the 
ol>jrcti>-c of laboratory ImproN-rroent 

The r»cxi condderatkm u the srktlKm of ca<rs to 
include In a turxry While It h tempting to lodudc 
slides from \-arlom specific types of cancer the 
otmomly podih-e smears and the very negath 
nocars do rKX efTcctivTly differentiate la b oratory 
performance. Thus one mmt rely on cases which 
are eqid ocaJ or hich display unusual foaturrs to 
elldl N-aiiaiKm in reporting Tlierr should be a 
rmeturcofnegaiite ambiguous, and poJdie c»se» 
to proside good differmiuuoa of partsaparing 
lalxiratonet. Table I h a tummary of the sample 
crutmal used in the Cytology evaluation Fvo- 
gram 33 test speamem wemubcuited In the first 
lb survTys 24 ^ere in the negauvr catesr*) 8 
were atyptcol, 1 ntspieroui atxi 20 pociihT 
Slightly more than half were fiom the female genh 
lal tract Regarding the negative cervKaJ vaginals, 
13 of the 14 V ere selected to deroonstraie or be 
aisDoaied with trichomonas infectkai. yran po»t 
menopausal atrophy prapnancy po«-parutm roo- 
dilkm, mdoccrviiral crlls, giant crlJs women on the 
pQl, or feptoihrfx. Simffari) the negauvr spuiums 
were selected from patsents with pulmonary cofxJi 
tkxa such as tubooulosK pneumothorax, and 
pulmonary congestion Abnormal cervical-s’aguial 
trocars Included 1 cascofdy'splafia. 3 ofearrinmna 
in-dtu, 3 InvasIvT squamous cell cardoomos. and 
3 acfetKicarcinomas of the eodometnum- A loJgtlrv 
discusJon cf tlic many interrsdng cn»es m these 


TABIX II Erthtltm f CjUl*fj Pnfeinrj 
T si g SMTTtjs C 1 iMsmsgi C K 


Code 

NmWt 

Tstsi 

Rirsets 


Puthl 

Jitne 

iw 

pU-OL 

ffST 

V 

43 

•45 

0 

1 

% 

B 

-13 


4 


91 

C 

51 

•40 

3 

8 

81 

D 

3R 

33 

5 


9J 

E 

31 

•43 

e 


13 

F 

a 

32 

4 


•H 

C 

51 

•45 

5 

1 

93 

II 

51 

33 

7 

9 

75 

) 

3J 

30 

1 


01 

J 

46 

37 

7 

4 

83 

k 

31 

4f 

4 

1 

94 

L 

•W» 

•4'» 

1 

3 

93 

hi 

7 

C 

1 


93 

N 

1 

14 

4 

3 

7b 

0 

8 

7 


t 

S7 


lurvTys is beyond the scope of this paper howevr 
the educado^ content thouki be apporeot fra 
(hoe few eaajnples. 

Ruan 

The overall performance of parddpatmp lal 
oratortes for the 16 sunrys is gnTn In Table 11 
rroBQ thu table one may note that 10 of the 1 
laboratones performed at accepiahle levels of pei 
forraance Laboraiorv 0 has recetulv jonaed th 
pTOgram. so there ts m ufficient data for adequat 
eva/ujuon Laboraiorv A males etrors In aibc 
direction osTrdiagiioMng and underdiaguosmp a 
does laborarerv J Laboratory H on the othe 
hand, tends to merdiagnow frequently which i 
aJ-o mie of laborators C These latter two, there 
forr tend to make systematic ermn, ubkh ha 
been true throughout the ps 0514m far laboratOT] 
II bui which IS a recent pioblra for latCTaiory ^ 
perhaps refleenng a change of personnel It ihoulc 
be noted that marled dt^epandes arooog thi 



referesKe laboratories were recorded nine ornes, 
which required that the teu resulu be discarded fai 
two ases Of the other seven two twiliers were dis¬ 
carded, and In the mnainmg fi iT*du were 
acceptable in the w tder range which resulted 
To determine reproduabdity in labtrstorv per 
fcrmance slides ha e been roubmitted to hxb fol 
n;»1 laboraioriev The entire Surwy C*13, was 
devoted to a study of reproducfoslltr as h shown 
in Table III It can be seen that mew labcratories 
tend to be prcc u c or reproducfole In their diag¬ 
noses. with certain liboratorfos tenduig to maX 
cofissstent errors In cvahatioo- 




fRorraEwCY mnw o fhookau m cvtolooy 


355 


TABLE III Rmltif mtSmfj C 15 


oxcxisfm 

VAQCtU. 

nxnuL 

nuTuu 

c w c-«- 

inmni 

C-tJ I 

C-t-l 

C-U-l 

C«J 

C 1V4 

C»J 

L 

Kt 

MI 

Bill 

p 

NI 

NI 

SHI 

AH 

H 

5 

3 

P 

N 

8 

8 

P 

N 

F 

N 

N 

N 

N 

N 


N 


I 

K 

N 

N 

A 

N 

N 

N 

N 

E 

A 

KlI 

\ 

N 

N 

All 

N 

N 

A 

AIII 

XII 

Nil 

Nil 

Nil 

Nil 

8IV 

N 

0 

All 

Nit 

NI 

Slit 

NI 

II 

NT 

XI 

B 

All 

All 

— 

N 

— 

All 

It III 

AH 

J 

NI 

N 

NI 

All 

NI 

Nil 

All 


K 

N 

N 

N 

N 

N 

A 

N 

N 

G 

8 

8 

P 

P 

S 

P 

8 

X 

N 

N 


A 


8 


N 


O 

N 








Cob*. I 

N 

Nil 

N 

A 

N 

N 

X 

N 

Cm*, t 

N 

N 

N 

N 

N 

A 

8 

A 

Cm* 3 

A 


P- 


N 


N 


luia Lab 

N 

N 

N 

N 

N 

N 

N 

N 

l*'oe»»UTe 

OotHer 

A-* typical 


— 







pra6ciBsC7 Im pn^iia m loiop Bm 
alTorded at the opportmucy to ■ i iHi»r mjTg what nie 
kbAUory enJuadDO may play [a dia gn on c 
pnetfce It haj alin poiiittd «u K>ml 
many <i wiikh remala cmnaolvcd 
^^**)Qaiion U tl cii guftl lo te« dc operaooa and 
°cipu( c€ dK esutrc hbonuory I cytolo^ bcnr- 
*'er the tadof pcxiceduK b extreDcly aohjcctNe, 
bearOy oo the tratnhig and «-»[»Tifnrr! 
^ the tmlnridiial cytouchnokigbt In Ubcmory 
'here ^vmd cy totedi Dotot hu air rapkayed, it » 
^TK^ a bte far tfab type of ioaern»t»ent au >t y 
•«t»lqoo to catnpktely craloata the overall per 
fc»iBai« cf that laboratory opeoally the Intrl- 
«c huarelaOo ndMp a between a^ e euer a. nper 
c>«aei*no*affca*. and patbok^bta. Ptt>6- 
ency tenoe (aoftami a dl caadnae to be piqued 
by pro U t au i b termlnolc^ and It 

an, bowerer afferd each laboratory director an 
tpportttmty » eompaie hb hbwaiory operaooo 
hh that of ab et cyBfc^ OnJa ^ ^ 
whether certain qwxBibfa praoJee. umy benefit 
frr«, r^rw and carTw lte action, carried out 
lotmialh IX <• tb aadKznce from an experienced 
coenjltan 

I diouW t* opphatfaed that cytotogy hka 

^ and detflcaooo of 

the P™^^'^f™*V,banB}y ft* cy to eetfc' 


manifcsicm of ihe bcrch p enc o ocL It b obnoui 
then d»t cytskfy Uboratiry aspfoyiaf imral 
cyausfaiKfaftao a cnly a* food m la p o aot 
ttcfaDcfcfot Sinea eranal labonny cvihMtte 
oa only ajeajure final Ubcmcay ooput, coedn- 
UDOi b^ qoahry perfarmasce mt be aam e d 
by aaDaprebendre profr aau of Iruajn al qtaDry 
control which etnphithrx p cr w onel nv^ l t i wini j 
\Vbercai aane fieida. bke tflnfctl cbcmiuf y md 
i Bn i niin l t% y are depeodest on carcftil cqidpnBat 
maii rtmance, the anployment of itaiaiani and 
antral nra, and tac of certified roafema, cytology 
mnM emphadw ttcefleaee b utkaiauj pfc ipccl- 
meo cvahiatjoo. 


-oigti peraonaei Ptandardi and 

b cytzwrdmoiofy mtat be the key 
WMjc* tD qoahty b djaftjoatfc cytology Lnprore 
OBIM fa the etaricnhaB of Khoob of cytotechnei 
osy ha* added baaeaMahly t ongradb* 
pennorwl tjoallty It ax-Jd appear however OiU 
there has been finfe tiemlcn paid to the qoaBcy 
cxttrol aspects rf cytotedutdofy The iledkare 
leftiUbomTOofida dBlinpertancerf 

^ dirrctw b d* practice of esfobadre cyiok« 

>^ddltj«» n«ifnizba tly: boardH^^ 

fee U«c not «hmrf* qu^nOoI. 
rtrapM by *5 SotU Stnriiy JMMm 
(I™^ Pl~. «r,«r cm. 

•*“ * rolitl .hbomb k, etUUdec 
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pare their muiu Vi-lUi ibar peer bbemvio aod 
Mth the cOTwulUnti- In »dd]tion, a report of each 
caic a prepared by the propram director H-htch 
tummaritts the pertioent and correlates 

the C)lolog) with the dirucaj situaikm. Tor each 
otNC re pr esentative eomujeiiU from the parttd 
pants and cwtBiJtinti are edited Sar\ey rrpom 
are eamtlai to the success of the program Not 
onl) do tliej permit each laboraiorj to compare Its 
petforourw: uith peer laboraiorses ar>d thenr of 
natiemai reputation but they provide Ibr poda\-e 
and negative Arrdbadc Thoe reporu slan suppl) 
an important ingredient of thb program, nanid> 
continuirtB ediicatlon, which is an easenlla) to the 
otiJectitT of laboratory improvc m cDL 
The next eoroidrfatlon fa the srletnion of cues to 
indudeinaBarvT} ^MiiJe rt fa lempriner to ineJtaie 
ifidci from varloui ^>eciflc l) 7 >r» of cancer the 
dn-fcmd) positive smears and the very neg*U'T 
smears do not efTecilvriy differentiate laboniory 
per fo rmance TTiin one mim relv on cases Hhkh 
arc CT{uivDcaI or hich dfapJay unusuaj fraturrs to 
eUdt v'ariation in rrportinp There should be a 
miTture of oecau e amNguous, and poQdve cases 
to prwide pood dlfferentlatloo of panklpantig 
lab^tories Table 1 I a rnranur) ^ the sarapie 
material incd fai the C>ioiog\ EvaJuauon Ptxr* 
pram 53 test spec u neos uerr submitted in the 6rst 
16 nineyi 24 v ere m the nepadve caiepory 8 
Herr atypicaJ I Rnpickan and 20 pcalove 
SJifilidy fnore than half were from the firmale peni* 
laJ tract Kepardlnp the nepathe cemcal-vacuuU. 
13 of die 14 ere srlecied to demonstrate or he 
a**ocUted «ilh trichomona^ inCceuon, yeast, post 
menopairal atrophv pregnancy pONi-parturn con¬ 
dition, mdocerAcsl cells, plant cells, Mtanenon the 
pill, or Icplothria. Slnjllsriy tlie nepatne ^wtunw 
v^eTe srircied from patients nilh pulmonary coodi 
tioni such as tubemilovh, pneumotbormx. and 
pulmonary congcslson AboonnaJ cervical vaginal 
sTDcartiodixkd I case of dy^Iada, 3 of camnoma- 
in-dm, 3 invavne squamous ceil carcinomas, and 
3 idewsanrinotnas (jf the endemetriurn A iengtfn 
di«uwion of the many Intemtiog caves in these 


TABLE I DistnUtM •/ T rt mtns 

''iT' 'tSr ^ 


Cerv fall VafinsJ 14 7 ^ 

Sputum 5 1 I 3 J 

Bmnchcttopr 

Body nuU 3 » 

Urine ^ j 

Spemutocele •_ 


T VBIX IL Esa/MlM / ClUUjy fnfntmfj 

T tt af 5irf»yr C t tifmik 0-16 


Cat* 

\wmbtt 

Tstxl 

Krrwtl 

CkcgitrU 

tern. 


Marm 

• 

V 

4B 

•45 

2 

1 

Oi, 

B 

45 

39 

4 


91 

C 

51 

40 

3 

8 

81 

D 

3S 

3J 

3 


9J 

E 

51 

43 

e 


93 

F 

Jb 

32 

4 


*4 

G 

31 

45 

3 

1 

93 

H 

51 

35 

7 

9 

75 

I 

51 

50 

t 



J 


37 

7 

4 

B5 

k 

51 

40 

4 

1 

94 

L 

■H 

■r 

1 

3 

93 

A! 

7 

b 

1 


«}> 

N 

1 

14 

4 

3 

7b 

O 

R 

7 


1 

S7 


surveys a beyond the scope of thb paper ho w ever 
the educaoonai content should be apparent frooi 
these few eaafflplea. 

Rzsinia 

The overall performaoee of parodpatlng bh* 
oraicnes for the 16 survTys fa {^vra in Table II 
From this table cne may note that 10 of the 15 
laborarones perforraed at acceptable levris of per 
formancr Laboraiury 0 ha recently jomed the 
program, so diere fa iusuffideof data tor adequate 
evaluailoo Laboratory N malxs errors in either 
dirccUon, mn-diapnosing and underdiagnoJng 
does labomrorv J Laboratory H, on the osher 
hand, tenrfa to overthagno'e frequently «h»eb fa 
aho true of laboraiory C These laner tuo, there¬ 
fore terxl to maie sviteniaijc crrcri, which has 
been true throughoul the proprain far laboratory 
U but wluch « a recent problOT for laboratory C, 
perhaps reflecung a changte of persormel It shotrid 
be noted that marled du ci eparejes among the 
refrce o cc Ubofaiories «eiT r ec or ded nine dmes, 
which required that the lest resnlcs be discarded in 
twoca'Cs. Of the other seven, tKDOothmu^rt di^ 
carded, and in the rrmatmng five rcsnlo were 
arccptable in th wider range which resa)ted 
To determine reproducibUity m laboratory per 
fonnaoce sIkIci ba been roubmitted to mdi 'kh 
ual laberatonrs Fhc entire ‘wmTv C-lS, wa 
devoted to a nurfv of rrprododbflltT as a sbovm 
in Table III It can be seen that nawi labcratories 
tend to be precise or reproducOde hi their diag¬ 
noses w ih renain bboraiooes tending to male 
coiwmcnt ei io fi in evahiaticm. 


Total 


8 I AJ 33 
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Arn 


Vi A- 


Atypical Cells m Pleural Fluid CharactensPc of 
Systemic Lupus Erythcinatosus 

SraMi Koitv Bi ,• Psui. McGmuiy MJD t and 
Y oLAKbB H\Tr»oN C.T (ASCP)^ 


Ffetoitb ptrorvl cfoacn ve fraiifryto 
tytnptocD* ti fyminSc UipM crftbem>lcBa^ 

»tw 4 Q)iy be "rnTwn tbe csrfteR ffifrtlfc ni iWw of 
ihM Uool lOumifMKia lu ? d * tm cpt 

btcs3B*» cysdart *n«l 4bc fflote cswnnoniy Rnc- 
wm-Y^ elw^i fcmi ret of tfiudc lupui cfythoo*' 
tcaoi * v p ^ the ui Mk i^yfag 'tll>.—». m^xlbte 
fcr tte ptanl cffuikn nuT remain tmdlafned. 
F gam i Tt^tVi^ of plciffftl floU frock ten pedeno 
w(cb rjnaotc errtbanum b« rcrakd 

uypkii ctlk '•Uidt Kppe*f cd be ebcmctariitk of 
ihb dbcnc. Tbfi report ce p eeif the iMture and 
dertvatlan cf thoe atypleaJi ccQi u detennineri by 
a oorreUim Xad7 etdlWns c rw*° t i e aod htao- 
kfv tedoiiqija ud oopioT^ fiooream. 
and cfec a on (siaonspy 

i^ASuau Vtcnaaea 

Tea parteate ««re teketed far tbfa R«hr <a tfaa 
badi of pkneal eCodcn, biptK errthi aawii c«fi» 
>a pedpbenl bkiod, aod dianonitbc clkdca) 
and ‘or patbnfoaW; erkknee of uui hkr Ka O Involre- 
imt. AS vrero hobkq The rs'ui^ti wffs was 4l 
ycan.TWethiradoaeftftopinottTtneiifroai 
dajn to ie\ enl yean, neunl flukl »M outsifaed In 
oandard hidikn wnUrltig ceotnAiptkia and 
ndoodtradon ledmk[Oev P»fiiVt|^«nn ttabi* 


TWb tCDdr ww Baipartrdb part bf USP1U <jta- 

urbacicfT tn^ciac tract 77»3aodU8PHS ae ieb 
tram SROl NStHOdVOn 

f uj f pwd M ifaa Itch ^moal Bekulfie \lr«ilq( 
of eba Am t n caa Socirty of Orwicrj m. La Aaarfn. 
K uc ca b g VW 

Cyaeoehn ei c atha , I>»artiiieKt of patlukfy 
Or«ly ttencnal Hofam, Atlaou, Oroflai 
arrty Of^tiofi Lthornor Depf ti r^ m of PkU 
e«T OMrtrr tWattof cf 1 taddagi at New OrVwM- 
t ^rfHctatc ProCraor cf Pnholccy LmW*iaSM 
UrvTctwty Srhcnl cf Vtrdvtiv Mnr Orksa* T i 

tfcw OywtboJtXW. Cyaiiaty Labaa»y 
Di )«j M ul of fjabJntj Ctamr Heaeful ofLo^ 
an* at Nnr Orlraca. 

*ox to klaa KfUry 

*1^ Grady ^Uwo- 

E-, ViLiocat Crotfa 


and Bfbt asicroacfipy In ackcied ca*ea ^a-dal 
lofsa ^Vrifbt, FenJgcn, oarttcjl pyrooln, 

and pototfle add-Stbiff) fluoracem mk roapopy 
(acritflae c«t^) cell bioda, plcnral Uopdet. 

dcctron tnJeiOBsopy ycete nribnrri- A cDntroi 
troup conskied of jdeural Quid from fam a Vi 
padoin in tbc Mine >ge ranfO with plrunl effu- 
doca ctf dbcawa other (ban mteodc hipts cry 
ihmatoM^ 

RfxnJi 

Standard cyntogW perpantdoM lulaed by 
nocBfltd Pa ^wnkn facai KcbnJtiDe revealed aryfa* 
cal edJa icaOTod ibitxigfa an exudate ow b ftfi ff 
of eikted Vnft a mfr a w y calb and prtneiueeena 
defark compeaed ot ftimdar and 

Blxdlar oaislal (Fif 1) Atypical edb (Flf 2) 
had IttT^ nnlW dseW, no^ or vreid, h>pec 

»<-r*T«rT4r' wt»4 eiMW r fhr tawartn 

dbtinct, tidw , reftdar midcar tnesibnnei prun* 
inest snbetfi, nigally dn^e, aad tburdant cyto- 
pfaam in wUch ccaadcnaadon of opaque azopbi>- 
pfdlic. bocooftseouf material, axaetlmra dwwlnc 
racnofar and ffahulaf chantta. waa TbOde efeen 
an ro on ded by clornoe boicatb a efiadnet cell 
DXudvaac. The ouclaic toalnly tnnditiid of 
hnnpbocytta. bbtlocyiea, pi»wrti celb, aad neturo- 
ptub in T«iyh3( ptop oc ik xa. Moat fioldi coo- 
talaed eiyifamcytta. kIcaxhcUal crib were cn- 
mmxjt m nneflnidt, rare in otben. Typical hipta 
qydymatfaua crib woe not *(011 bt extht tf the 
ten ipet im e ij *. 

UHfik< nada fa iricctnf cawv demooatrated 
the hyperthromatk cadri and ampbopblBc cyio- 
plaan of the atypical feCy A ckariiy cf 

cyiEplaan a^acent to the rcccntric ondeuf mw 
"U bk In Kane ef tlioc crik, and thrfr reaer^lance 
to pf aw na crib war noted Typical tuputcrytbeina* 
Oma crib toold not be »een in the exudate 
Froljen aahn dU n« rcrcal DNA in the erto- 
pfawn t£ the atypfaal crik 

Acridine eaanfe Kalaa under fluot CKCu t 
thowrd the characteriKk ted fluo- 
te«enee of kNA la the c> cr^ilawn of ibixc «i41i 
Ihffmt pteii flooraccnet w Twted In the ptn- 
tc tna ce ow backcound material. 

Prfkkflc acW-Scblir ttafa* of cyolo^ pcepara 


Re^aiivt etrwean d 
OrtcarcfawJ c x^ De^ ef Pni 
rid 1 lofltd, ■] B>idrr Strm. S 
senra 
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c>'tc4op> ihc mjmrcrocntj are not uringrnt. In 
crfchztiw cjtoJoff) the laboratory director n 
fupenmor or cytotechodogUt mun r ou etat fcr 
pn^>CT»tainInp and correct In terpretaticn ailewta 
ten parent random nmple of gyi H xd ogfcal 
nnear* which ba\'e been interpreted to be In one of 
the benign categcaiei by perionnd not powcaar^ 
direaor or nipenuor quahficatbjra AU gyneco- 
lopkal imean interpret^ to be ampldoia or potj- 
ll\T muit be cenfirroed by the laboratory director 
or qualified fuper,nor as mart all non-gyncco- 
logi^ preparaiiorw, whether podth-c or oeqauve. 
There raufl be quality control for non-manual 
iDCthodj draflar to that prxn-kkd In other oon- 
manual bboratory procedure*. AU imean ihall be 
retained ft*- not leia than two yean from the date of 
examlnauoii. 

There requireincnU of the CUncal Laboratorin 
IropnnTment Act ettablUh mlnlcrul Internal 
quality control rtandard* for a dioanostk cyaology 
laboratory WTiUe one might luggett that other 
form* of quality control r^ht Ik equit-alcot or 
lupciior at leart the practice of re^creenlng u 
defined The atJpulauon of a ten perceoi randoan 
re reit e n of g y necologkal material arid a comptcic 
mcreen of ail other material ihould aiiure that 
cytotcchnoJoqiitJ will be roodtated if only to 
a\' 0 *d being found in error The retendoo of dides 
wUl help particularly In euabllihlng the taboni- 
tory t faire negau x rate The danger la defining 
quaCt) coetrol in tuch regulatlou U that it may 
fOCDC director* the impreisiQa that dime 
standardi reprrtent a total quality coctrol pn^ 
gram, with do deilaDon* pcadbie Certainly noth 
faig can be further from die truth. The regtiladooi 
do not ipcU out In detail quality control aipectf of 
itainlng re c ord manaecmeot, or chntcal correia- 
lion More rephuucaied lyitcna hare been de- 
\-ck)ped to mcartne cytotechnoIogUt reprodudbfl 
ity accuracy and wurkioacL* Tbe Inierpreaoon of 
ipuhnn cytology dido hai been thow-n to vary 
condderably from i c Tee D cr to re reener and from 
cy-tology center to cytofogy center Sur%Ty* of 
cy^opatJlolog^rtl have aJ« »howD lack of con¬ 
cordance In the diagnon* of le*for» of the ulenne 
coAfit." Internal quality control can *trvc an 
hnporuni puipore to decreaw the degree of 
dhcordance between rereenen in one cytdogy 
center . . 

IntcTrtatc Ucemure afio induda * requmnoent 
fcr profictency toting In cafoliath>c cylolog) Per 
fonnance e>-aluaUon a* a technkpte b rtJl in »* 


infancy but experience* gathered from Hate and 
national program* hare proilded a fUrting point 
for further growth * • ^ * 

SuMUAav 

The WTscocsIn program b the fim anempt to 
de\-elop an external ci'alualiOQfyxtcm for cytology 
As other programs emerge critical cotnparbon of 
ibcir metbodolc^ and rexolu wiU grt.tMi« cen- 
cerned directon to dedgn Improved jyitenB fcr 
overcoming pr obkn M of mlcriabora to ry variabil¬ 
ity accuracy and rtprodudbffity In the field of 
dUgnostic cytology 
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J97I CTLU caARAcnmJfTTO or fvriiino lupui erytrim. rofia 


boDMfWOUt, ■rryhcphfflc ejrtopi**n CT%. 3) 
ni» dettib c/ti« ccOi» «t better Ttealiwi In 
cymic^ pi r ^^m ki u A tendency to dottcr fai 
reaetce-&e fiamuacaa jVsboltr exp*aAsa 

■nrt fay^ls^anoa of th<dr cytoplcKn wn noted. 
TyploJ crytfacmRtcMQs c tO i were not 

crldcBt The rrmrlnder ^ ti* oadate w** 
nii*nire of teflinmutorf ceQi, erytiirocytE* knd 
pratebaccoQt debrb. 

k- x'i I tm cf pleura ica^ocd «>Itb bematertyiia 
»nH ecain and easdacd by liffat inknacopy 
nrvealed aUoatkn charaderkck: of aywuiit luim 
erythonatcaat Artaa letvoiwd by p)^ 

rioi ibo«ed icplacexnent of tbe nyKhefimn by 
fibrinoui fiOed vHtb tkfeuuadi^ hidain- 

muory eeUt and debrh (Flf. 4) 1 the 

uiMl ei l y l ng fibrou tow of tbe pleura cofLi^^en 
n e ti odi, fibrinoid naterUl, hcmancyfin-alaing 
bodlo, -Effing of uxancby nttl oeQ nncld. 
fibrnbUsdo actMty aul tnbed It^smmnoty 
infiltrate coold be nn Typical Kipa er y dj e ua to- 
fiB ceSi could not be {bond, but Urfc atypical 
crib vileh hyprrchrrxnatk. ecccetnc naclri, 
petard nent, crecfeoEl, and abundant. aozpbopblUc, 
ho pj ogeneoui cyaopfan aj^ieared m part of the 
laflammatory b tbe fibroua cLck of the 

pbora (Flf 5) Although thbr tttriri and cell 
bodn ‘Mxa i fl a xa ted by •freiadlnt daue tboe 
crib bon flillba meDbbncc to the crib 
fcaetd b the pteoral fibd. dananemed dndar 
ualnLsi pr o p eitl et, aad g m ed n be pbinf 
aee«s to tbe plettral fiiid trough tbe tirred 
plroral Aalacn 

EJrctroa ■looKoplc auaBoadoci of pleural 
d«oe revealed larg typtcnl crib Katteied 
throMgh tbe loAaimnatory lofiltratE (Ptg 6) 
htany had tmdetgooe degovrathre ebaaart 
maU^ tbeto tatrecoanbable but iboae benrr 
praured dwaed ouriear and cyupUanlc charac 
•abdcj of plaitj erib ** The "urtrl round 
ca- OToid and ecerntrlc. The fhe rai La iln 
arrarated la cnane chnupa. NoeJeofl acre ptocn- 
Inent-TheoKplaMnvia* rimodant aad cenodned 
yramlar rndoplasidc reocohmi ht wiadl^ 
paurm. ari wch oodria. Irregular (bBir muL i uq . 
nd TBCuria (Fig. 7) Flbrlnout emdale, nuero- 
phaae\ mliim of Inflammatory crib, 
aberrd erilafcncrj^ tbuc comtlntted tbe other 
c ota pct'a iJ tt of the rtndate 

Iluijau I 

Pleoral efnaoo n ihoutanobslouicauwarha* 
‘^*f**l' bean faflarr pulmoriary Infibratr 
renal or hepatic dbra* tr» mii^ or laflamutMo 
■*-cting pleural ajrfieei. pulmoti^ la&cvtkn 
cr (jeopl**Tj hai, tradttiaiully been cow ld ere d 
cf tnbercuVwi Wrerioo until prosed 
«b^be espedaUy >.ben auoriajrd srith 
f*o«hr ttAereuin tnt \1ral rlim-g are cut 
tmdy meowtmd Ih loerea^ fr eq i jL^ , In 


ayndicai*. NVbcn the -umal Inlecdoua. bcna>- 
dynaadc. mctaboOc, mttrhlooal, tramnadc, and 
oeoplattk mechanltin* £br plcniri effujoo annrt 
be doounented corukkradoo ihotild be given to 
ooflafCQ tib ear i , partknlaily lyitctnlc Input 
to explab an otberal* “JdiD- 
paihk pleural cffialciD Syrtemk bjpm ciytbema- 
tcaui b DO bngcr reg at tkd u ran, etpecUQy In 
MODM of ritfldbearing age ° 
neuropnlinaiary lornfrciDent b coonsoa in 
■ yiatpl c hipta crythejuatoeai ■ It W oficn acentn- 
paokd by plesiral effiMcn end ntnctlinn ptccdci 
lltf appearance of otbo* atgne of the dla *aa: , A 
pleural effudoo dtaweted bdtre i]iulc%*tcm 
linoirrtnaa b apparent may fcr wbDc, be 
labded Idiapathlc” If enmnwriy oooddcicd 
catBci an abm. hlon pailenti with pleural 
Sudan due to untreated ty o e iak hiptB Crythe 
mattattt vould be c v*^tad to tbow neno labora¬ 
tory erk kaa e, le podos biput crythcmaiDU 
aefl preparadoD. andmicfear antfiMt&a and otber 
lamiuairicyio abncrmalltka, te r u rn p r utriji altera* 
do(M. and brmatnlcfic chaagea Ltqma Hytbaiia- 
totntcribtaas beendneribediopleuralfitdd and 
pleural Idopey ibaoe, bajt acre not iouraJ Lo the 
pleural fltdeb Is thb aady Atypldl crib of 
moracbymal delvatien alih fastnre) of pUssa 
crib appearad cbaracariak of tbb dbeac, 
(cattcTcd threuRh ftr iouta atuuig 

■hIvj^lI btflaaonaary crib Tbv crib were not 
found b pleural Oud cf other dbeam except b 
raoE of mallfaanx bypenertdoe nn trydralarinc 



rw.1 Srypical riU b bfl««iaor7 b 
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KELl£% UCOAHRY and KUnON 
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tioni rcNTalcd PAS-ponilvc maicrial In the cyuy 
phsw of ihe large atj-pical cdU. 

prccQ p>TOoln ttaln* of dmll.ir prcpar»- 
liooi derDOniint^ rrd itaipfnt: of ihe cytoplann 
of lhc*c ccUi. 


Cell bJocla prepared from pfcur»l fluid, ler 
tioned, and nainrd with bematcnj’fin and rotu 
revealed nun) large, ar)'ptcal celli with round or 
cn-ofd, h)*pcrctroinatk; nixfcj and opadSed, 



rio 2 (r.poJcd>ou X 450) 


no 4 HctoW I>»f« 

fHfwcosri^ ^ 

















rra t» 


\typkJ crtl with *c turn of plnm* cdU (X 9Jb) 


0.„py .,„1 In . of 

kno%n, to be -iOcUted oeaaInn.ltv mih &!« 
p„edve" hipw et5llKtn.u>»u ccH tou ««l 
mnnifoMtlont re<OTblli»: i)-ucttuc loj»» 
The tobOnUo of 

Su^ dcennlned b, U« ^of fbe 

^ t, .b*«e of tecoodaty bactenal 

celU b-e t-^blaooe d. 


n^piasoc pU«na ettir in multiple mjrloau and 
ha e been misuken for roafifToani ctrlli In »>-ttanic 
luptD ervthematojo*.' 

SeetioM of pericardlujii, petitooew duotad 

kUney. nnT.td omilor itypted^ «»ttcmi In 
„ W inaaBmutoty teactloo- 
do. acee. d. 

dtoe Kn«und cooU be Bated b, dmilo-atl-pcal 

cell*. 
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Observations of Eosinophibc Extracytoplasnuc Processes 
in Pulmonary Macrophages 
Progress Report 

Kzhhctii R Wmjulr. BS CT (ASCP) «0) Cym. D FuUilSLS MD • 

H*5 0«i ^ Cift LmA 1//02 


Tbe pwpf«e erf ifck p*p« 1* » repon «>* ob- 
Kmckm erf UpoUr ud Mter miuiurfl (am erf 
cxU^yiDpltnic p t o cett In poliDOacTy iii*cto- 
ph^o. Tbe* pt o t o ** *Crt obwrrrd W one erf 
art an rneUemal 6nehii^ KnedoK the 

ip eina a erf po s utM enrolled In remrdu peofram 
in cljDoJc mai t tt c xnciiXft ^ne na£cil 

to naloate tbe ■ cettfacy of detecting early occult 
c ud no ma In oar tcarcb thioufti tbe bcmtnrv, 
>>t cenU ftid m cstdeoce erf tboe tKacrophaf*^ 
baring been deenbad 

^luuiAu D Xlrnon 

I iba (tody tpertnmw Cram 909 

■ dA ct itarf qi^ i 'rd and cam para d «hb 
b aCMCociii^ eomra l fmip Spoe- 
laoroui brtiKUal oama ■ j j-rlirwyia 

acre obaioed Bi aecBaary A ctMjh a e bdooed 
m patimii abo cookl tax npcooraie Mtb- 
IbdiBry a at n pl e by battoi (be patient bread* mbt 
erf (K^ chrtiTlrd aaccr Eroeu DeMS)*« Ultra- 
Bjrw Nebdba' VIodd 800^&1 A ipedmen ara* 
colVeted oa dace c ca u ec m l^ day* Each tputtun 
a at coQectcd bi Petri dab, then Mrcdccd on kar 
giaa 'bdcL The d*det arte pea aw Q: 9 &o Jan 
ccntaitiuif eqtal parts of etbet and 9S pee ccot 
etbyl akotsrf Tbe Kauitw of iQdes Mas done by 
tbe leaDdanl Papanicolaou proctdtnT 


fKouly and Induced Fnithej' irrte*Ijaik» re- 
ctlcd that tbe* tame p rou a cs are T* e*D t te 
me rpooim ipertocoe of a noMmcfcmj cootrol 
group. ODt Indodcd m tfac* perentifcs. 

The BDorpbcieyy and Bahtin^ erf ibc* edb In 
btmehU] im*ua are very KnUog Tbe et*ne>- 
pbJBc ttalnhn pcniecOone jrpear ta atdal podtwm 
A fippmne of tbe maciophasce- Eodn b 
asMunitty oLen up by the pr o uj*! b ihaip 
oaitraA to the eyawipWbc cytoplaan Typical 
eomfiln cf tbeae blpobo' Udiooies art sbo*n> 
(Fifv I and 7) TTe Fcipectlam raoge b d« end 
fram bead* to ivfc ftlobuVt or bef 
thia ban cr bcc^ 

Meet gia ao pfa ecw have ta ptoetjea directly 
eact other lo Tsq KnaB mtnodey 
batra oob cne. Ohm have isuldple piiM.M* t 
srldi at lean ra pr^mVia in*d dirmly 
•ppodte acb other 

The cdJe b whkh ihoe p i oc caej an found 
tnehade tbe awepboloflc rmrlciia erf ntacophacea. 
They are t^ad on eeOs allb one to (bur miclrl, as 
aefl as cdb ccwablog broun or bladt plgrocpi 
Tbe ry Ksjiaam stuns b tbe typscal tyaxophUk «c 
•nrfnptdbc cola 

Hus rare farm of luruocyte has abo been found 
b (rorcB pohnooary nswe uettou b our Ubon 

wry 


Roct-ti 


Of the m:i.eTs tauidord, SSJ dnplayrd 
rdU «ub cODSptcusus rodaophOW: j rr k i-M i 
Althaub dyne edb n fonnd b 41 9 per '-»-ri of 
the eareOers studied, they coeadniSc an Idreqmi 
occiarrnt cedy (ew ecQs foond b UMal 
• 4 * 00*11 prepared oo U ifadrs per ettroOec sbsw 
iW rwrphofe^fc fcanaes TT** frib bat hetM 
obmed ta y iij n ew p rod uc ed both spewu- 


CrtTKe c< Cyscicscy l^sbcntay aad PrWha 
)um«wr of PIM R**yrascrr Racatrh Pruret 
Cr» Nn ermi-QJ^ Ctt» IWal. tsi 
^ C*, Utah, and .‘a um P i iJi m . rrf rr-A.^ 
r«be*»*y tanerwy t< Utah \trd*^ RcbooL SaJ 

I.iL« Oty Ut»K 

1 Kesraeth IL Wd^ 


DncaatsoH 

The theory that aKetrfar macrophages are 
demed Cross aheoUr tbme may be a cx^rfana- 
tfoa for the* proctsws. They may ic prc * ti t 
t eninar tt erf cytoplawdc proceam Cron ahecrfar 
«»*fl dane Papanfcolaoo detDonstraicd that 
cndoosctifal cefls ha e tbe jy r >iii abiSty so 
diSaeiniaM loio free phagocj set svhen erfcilatcd 
durb( the hie menstrual and early ptoCferatlre 
stam of the mensOTuI cycle A rimOar pbojoencisoQ 
may oecae b ^ slrcola* spaces Pinkett, rt M 
amdudfd freen tbdr b\r*%at(aQ that afp s usl - 
mattly one-ihird of d* alvccLr macroph^ are 
«f al eoiar ee%ia and ahom ttco-thlrds orlabaie 
from the bem atop olctic l yi tr iu . 

Other bypothi^ ihouJd he ctmidered, bdoJ- 
bf ih* po jUHty that tbe* proc as a ei irtay result 
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oba cf vcd Id other drcunuuncr*, StucDe* of pletURl 
risuc latHcate a maench^Tnal derivation oC tbe^ 
at)'pical celU and tupponed the diagnoah of lyv 
temic lupus crythemaiosm. These Endings may be 
of diagnostic value espedaU) when the patient fa 
a female of childbearing age, ai>d should lead to a 
search for other clinical and laboratory s^m. 
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Light and Electron Microscopic Observations on 
Mahgnant Cells in Cerebrospinal Fluid from 
Metastatic Alveolar Cell Carcinoma 

tViujAuW ToHmrroN, MJl FredL-Go™ MJ), ard Joseph 

},t Amatijuj. CT(ASCP) 

fj Umnn^ CimUr DvUm N*rtA CrtCnt 27706 USA 


The pu rpos e of tlik ptper b to report on teeb- 
riqr-R »Twl i mil n bi ikbicii ibc I^ht miotMcope 
■nd the ekrttroo miooenpe mere OKd Jefady » 
Rfwrf y maUfnm t ctfb bi uidjiorpoud ftnk] On 
bdtT«l qrKip«diobigic rtxmfnntian of ibnc rrfh > 
ifaey tnterpreted w betrn thalred fct«n 

TRA*i ^ i i* pi r ncoplni of tstWicmdrted 

Airtopry rtvenied •I'rwJjtr ceD areliMCBL Efcoitm 
mienKopfe Rim l y of tboe crfli «fwtm ed ultnr- 
fouctml pnnerpt eompadble v Uh trt»c of type 
II ithtsUrcelL. 

XIatuuau At- Mrmau 
AH celli ud dfluo on %hich (bo report It 
bMod »ere aim from ooe pnorat nboK dtnlal 
eoone tod w u pt^ fl afi a p ar muBcriJsd 
Cetr Hisl 0 j 

Tbe padrat S-Hw-oid ntJu aoLirled 
Inoak Mae «hB ww ada^md w ber loeal 
hocpttal elae ooatht pnoc to brr death brctoie of 
eaknea of ber kft area, irfc (cc and kft dde of 
tfaesDomii RomtgeaofTvni of (he tboil and cben. 
ppc um oeoctphakurAnt. and scan uete 

normal 

After dbdtar^ from tbe luspital ibe befto to 
have Intcatc headaefae «hh K\crc romuinf 
Treatment whb pueMcral «eroUf and AfTH 
■ (iik re tl drmmctk ki^vovejseai stUhbi W 
boun Seeenl inociihi later the wu re-aJ mlurtl 
becau* cf heacUebn and rmlrin^ Spinal 6tud 
adnbard lor c) aolc«ic mid) dtotrrd laryc, biaarre 
crib, d* oaTwe of ^taeb VRai unVoenrEhThry r>ae 
not ibouchl to be maH^nant 

She i tl n recl id Dnle Unbrmfy Mndica) 
Crnter far FintbeT enhiatkio 5 Ji tnoiithi prior to 
her death A ^mera! cour«r dta^mde procr 
TUi Anri «ra* ai^iprairii bt part by (Tbim frm 
W Uabrd ^Irtbeal Research loimdadon of 
CvtAd k>d USHtS Carer DrsekitimrM Wanl 
J0I41 

Prrarowd a pm ibe IBU Wul Srbodlk: 

The Wnm St«ty cf Cyaz^sey Lm 
Wie», CjUtmia, StTsOiifMrT 4-7 I97a 
Dr Gmo p m tu c addrn* b Departnjort tt 

PatbJcyry Uahmlty of Maryland llft&al CesKr 
Eahmurr ManUod intlL 


dura rtaa r epea te d wftfa normal beam acaat. 
lumboajcral ipine fibra, tad dculi fiimi. A cheK 
IQmthowb^ deoiiryhnoKinR tbe left lower lobe 
ytaa interpreted at bcoocbopnetnnonla Foir 
^dnalfl old i peElJUt aa were evaluated cytola|4:aIlv 
and each vra ciAJ d dtied to be dIa«M«k for 
mali^naiit ct&acf tmdcten&irKd type Spfnalfiuld 
v>u abo nboilucd for tku na j mluoKS^ric 
andla. 

Tbe final beaphaluaikm cf thb patient mured 
n ber local bcapftal five wreka peW to ber death 
tier main coeiplaleit on admbdrxi vr«i aLtut 
bodaebn Aicboufh tbwe leR.'K i njrd marwhat to 
mcdieatkm tbe snera] ctndhioo cf the patkst 
VradtaSy dettrteratrd. lo ber 1 m lev dx 
did not remand to any ■icnoll or toy mrart^taa . 

dMpA r^ap 

GtM rMminatMo re%Takd an ia£lman( 
oeoplairo cf tbe Icer-er kbe ef the left Urof with 
iwtaattart to uppo’ kbc of kft hag all lofaei of 
rl|ltt hico bOar and U ' uup nhoocal 1) mpfa nodea, 
ovariei, breasa, boor pkmtary gland and cntral 
nervout f^ u f m 

)>ban>ietipk caajnuiatkn t£ tlv primary tmnor 
in tbe htnai ihowrd aa tlreoiar cell caniooma 
vUcb leneraDy wm well dlflemitiatetL It w» 
tnnipoml tf airetiiaT aept* hned by dnik layer 
of tall roh/TBcar ten# with bundant, Ctlotly 
hawpblltc, pairalar cytopftaio (Flgt 1 and 2) 
laimnal uructue a BJggrHh cf temdnaj ban 
and rllla n rp~ nfradnniHy i iw lainii ii il F.nTT.<TT« 
tin cf eieh areai ujsder oU u rcced e d fee ibenastt 
pan In corriiKlox m that tbae were eUber 
najctws tarands or brah borderv Tbe ludri 
were baitfly placed, laxyr round, and e drntar 
IfntaUy tane laiae rmdeoJm wm proent. klm^rt 
Were rare I **i>e arena, tbe tunor wa» loa well 
«llfl<a«B dated and cfa araac i lr cd by plfii^ op cf 
eeOi, papillajy proccwei, and pVonjorphbrn »hh 
bbane giant crib. Tbe metawaact ladLcd lir 
tnaaked degree of tUffereniiadoo of tbe primary 
tumor and andrted of firidi of tumor cril 
occujr4oi< dogly and wlihoot ttaduuent to oa>e 
■ueaher 1 the enitral nertooi ayateta iberc r. 
MS 
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Fkiu I find ^ Lnund rrucrophjfn «^hiUt b 
poiar p^iTiicytoplawTue procnir i . Th« «i«iophD»r 
prpjmionfi aiT dbumlUr (u (bf cruopMIk 

cytopUim. Note tnihracotic picment pbacodUml by 
cell bi r< 2. Slfi^t X 1000 


from exrmed rulMiancM at UpoUr odficet of the 
ceUi 

Became ihoc procc»e* arc cortt«tcnil> bipolar 
and ficpantcd b) 100* mRjfcati an Orgaturcd 
det'clopnicnul phrDcnjenon of the ccU The 
dilTemiiial tulnim; bcn^ccn the prwrfisr^ and ibe 
c>-topla5m Indicate* a dlffcrciKc In dcruit) or 
diemk^ nructurc of the protein Thfa ato 
(trrti ffieafic cellular onjaruration which form* 
il>c procr-ie* 

To determine the »peaf>c nature, foncUon and 
Infrequent occ ut ic uce of thc%e proce*« require* 
further collection of prec4^ data. 


* FULUITR 





Fb. 

Siaauti 

The ocninertfT cf a rare morpherfcuic fixia of 
pulmonary maerophafr u rrperied The oudrt» 
and c^toplaun of ihev histiocyte* are ooriBal ia 
appearance but co^nophQic emac^' top lagnic 
pToce»e* pwem iharp contrast to the cNano- 
phillc cxiopla ra The differential ttanung and 
CDorpholci;^ of ihe*c edh raj«e qucstkan at to 
cbdr orudo Mad pcadhle faanan We are con- 
unuln; our im-estigation. 

A diicu^ioo a^ to the poiable gtoea u of tbe»e 
prtjjeciiooa i^ pirtented Tbr'e cells ha\-e been 
observed in sputum specime n s frtan imoken and 
non-fiojcAen, as wcIJ as in froren lectiofB cf 
pulmonarv i stue 

RcFUStco 

I Papj Icrfaou, G N Obaerv iton cf orifm find 
spedOc funroon of hmiocyies of the female 
eenttal tract rmi Stetfl t 47^-478, 

^ Pinkett yi O Mlvd brnwoposeifc and pd 
mooarv caifiin of alveolar nvicropha^ as dem- 
miniicd bs efaromoaome rcurLn Vrtrr ) 

P lb 41: 8 jO 07 I9tjfi 
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w rrem 20 ta 30 mlcraai A cbanctmaJc <vD 
had iBrinja (ttewnetUy pt«rd b fiwK 
fnwnUr *ftwiWt-War The <Mdn« 

occt^aed «*e-ti»ir «d r^eKhird* the <a > inctrr rf 

the ceU Ahtmqh the ntjdcmr niiril«.>« retaamed 
dMimiiifty twtnd and rrftilar the mKbar coo- 
•«ti cctaBuendy m*rte«IJ7 abocrmal Each 
nueJetB ewrtained one or tncrc red maereiaucMi 
«TOe cf»hkh *ere trre^ular and ainMlar C3«>- 
maon iSwibutiwi mnaJocd laafarTn and arVd 
£reaip»dCTytoct>anrhr(r*ntaar Nudearhyper 
rhrwiEuu aai m iratm of dm cdb Bf- 
nucWtrd and trutadeaicd crih mere ocea^ooallv 
gcp All cJihccdhihcmcd hinfam of outlm* 
rf nricTcnCm and Kaor dc^crwa tln 

ott^U^bleb. ThcUaci^n>und»a.dettaod 

^ rf any c^kJptJce of bifUa*Bioon Rarefy a 
hnyh^ tc or newophiJ *a» rera A fcw crlh 
OWplaan, bttt DO dr^lr cr 
TOtipie •remcay-t>pr Tacuoin vere •cob Thnr 
crtli «re btrrpmed ai bri,^ malktmtt W 
Tbrtr prefer B 
pw mBjbrra waarwrd cwT,4^ hnoKemrrUof 
u» rptoroeauatet 


(Flgt. 3 U 7) N um c c aa mlCDchofidria, >^dl 
derdc^cd Gclgi abundant rough «irfaccd nido- 
plamio redculom and n uiutr om derac fynome* 
were p uLu t The rtucla nere Large and nuckofi 
p i LUBlnan . Mulovedcular bodlea In various Kaget 
at farmatm arne seen. ScNcral types fyaoaomes 
stcie p cittd . Sane cootamed unifnm hoen o f eu oos 
tntcmal cooteo a, others fctntcdbeglanlngparalkL 
emcenuie larocOa lion. Sorac of the mere eiectroD- 
demc h ' ** ) pyi >iere •urTOunded by nmluplr 
membranous cmrappfngi. I lotne areas vacuoles 
sthkh conabed ocily aDall amcamt of tchlr 
material, pemibiy lupueuibg nmdn granules, 
wR irea (Fig 7) Numerous pofpana both tree 
Id the cyisplasoi and rtaefaed to the endoplasBic 
reticulum «or p c ejcnt In ooc area benvQy laden 
w(ih pofyaotna, an annulate Umril« %rai idratilled 
(Fig ft) Dtlaadon of the cell sap was pnsnlxwnt 
b the peripheral pankn of aue ccQs This cell 
Mp ^selling ahen setere resulted in bleb-tifcc 
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Wirrm^ OftrrrWau 

fy P~nkrw««ibrTnma3otiIU(adwksuc^ 


^ rriar cHI car 
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wtrr cut from ibc cUk »xx 1 embedded fa doo 
p revTo w ty prepared in the ups of EpOD btocis. 
Tliick tectiom (0 5 — 1 0 p) urrt erarnfae d vhh 
a Listht m ki os c o p c aod ibeo thin sectkns Here col 
tilth a diamond Lmfe mounted fa an MT 1 
Serx-all ulmnucrotonie The seetkau were douhlr 
tuined tiitb lead citrate and uranyl acetate tod 
examined with an Hitachi HS-7 HS-8 or HU- 
HE electron mkre wc ope 

RauLn 

LtfkJ 1/NTurofic OhfTTtitmJ 

A total of eiqht slides prepared from the fihm 
was examined, A populaiJon of many simlljr 
abmrmal cells iias obs en ed hi all sfides (Ffe 4) 
There was onl) sUtjhtranatxJnloccflmunbcTfroni 
Uide CO sPd** In each field examined under hfah 
dr> lem (400 \) four to sceen abDormal ceQs were 
prejcm The cefls nere moderately umfoem la 
structure round to ot'aJ In shape and varied In 



Fn 1 lc»«r lobe of lun* Uveoiar ctfl 

carcinonu Hetnatorylta and ewin ttaln, X100- 


crtcmi T fai-ohrment of the leptcmmlnBes 

(Fig 3) 

lj£lu W Ofctrm Ufttatry Ctlh m Cm+rw/i tl 
FW 

Four speclmem of ce^rb^o^plnal fluid Here 
taken for c>-tDlopic stud) The speeirocra \-aned in 
N-olumc from i, «o 4 ml nere ckor and were 
tiesh and unfixed »lien brought to the laboratory 
The fluids were filtered through membrane filters 
Chini pore S M 50 ± 1 2 47 mm) under a 
vacuum not exeredhu! 5 mm of mcreury The 
filters Here fixed la 95 clh)H akobol and stained 
b) the Papanlcoiaou method ^ , 

For eketfon mkroscop) the cells were ^ In 
PBpemion by mbdnp equal volumes of err^ 
-rinal fluid and a solution nluch nas prepared ^ 
Sne Immeduteh poor lo use equ^ 

Blutaraldeh)-dc bufTered mth «co^late 
and 4^^ osmium tetruxkk buffered nlth - 




C:. 




-X'"' 

t 

mp 


-1 ^ 


^ - 




Fd 2 . Same U«ue shu" ^ Fk I t 

no* er w show striklDC drarer of diff^da 

b,uJ. boricn .nd tanpi^ird 

■Uti- llmnoTTlIn -"d 
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MUJoKAjrr axiA w cMTBtosnxAi- runt) 



m t) Tkk c*fl I* ch »n Ktrr Wd by 
ntubuHlot )m*ci«>n Surrawndin^ ihe 

xMoa 


.lUiaod iwfl d^vritycd rrAafiapTir, 




[TWiK of oBiccd lumor niU h> oob c*>c 
S ttxbn bjr 8p« ia fT sod ksrbtcrn^ sod FWn 
sad HoDry* cscfa i Tportfd its csaci of shrotsr roll 
osmaoita «hh oao ear bi each tcrici deacnbnl 
M tbnlr^ ciHstrd nocrr cefit ThcAFlPcoOrc 
ecu UtcT twSev.«l IV Je*» K Ft<»i>iho 
imsbtr to c upILm tbe ^yes cace of ciKa (n any 
cf the tunn- r*9 It *>•« ha coodiaicn that la- 
m ijca j Mnndi «>'eir probsbt) brla^ 
cnauLm far alia II lai sl«) re ^ l oJ thi* In 
oiim ■teoUr licosuato In other uncrt tiro, 
■tnirtum re^mbbn^ alia ha^ been rrponcd. 

«™i MrtV iijxaied lautr ae a la 

■oroe mJhrTBTO crQi in efotfact There were 
psfDculirlv be mcurtsuc otvuo car 

cuicinis 1 he t l c ti ro u odcTO'cope ihm-ed (bear to 
be c> to^ilMrae f axitfo 4milar lo cfan^sird 
mbruMllL 

\nmiU(e bmeOje hitT been bov cSTTfoDy 
•Wbed la lovenebratr aM enebrale priinith 
ecrm crib hot are brins observed In abkrraaae 


of cell type* novr \V ha hero unable l find 
{ve-rloirr reperu of aoaulatc UincUae In al ecUr 
cell*—be pl |o or maU^nant Sbec tbe functlou of 
tfae« bojles m not Undemood. the %nibcai*oe cf 
(och flaAny; hi thli pstkot wQI hst to swslt 
marc deuQed andemaodiaa of sjbcellultr tmae 
(lire and fusetMo. 

StOOiAS 

This papo reports the tcctmiquei and results 
Iran (be use of eletlnjci mkrtacop) w at ^ia o u 
ibe rmdrte cytopaibolo^ sredy of cdls la tproal 
Btnd The Boatnial far Kody corraaed of malilple 
ipeebnms of cerebeorpma] fluid taken £mm 24 
year old tkbl^ Imalc Tbe patfant later died 
after nine loooih lUnes* ch ai act eriwJ by 
ntuloplc bliSJTe nemoiq^ symptoroi. Llfbl 
iajcro<opy nrrealrd Uma^t- n u ra population o( 
ceflr. oiniouif) laHfnani. but of imcenain 
deihailoD. LketrOn tiiJcro»copfc mdy doicd 
psranineTO ujkimtUi, muper ouj mhochoodrla. 
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"" ■>»<«<». NMicebonIri* (MJ pjjj (0) 

^SSSrf -'■i P™^> 


fcTOirioo at the pc rip ltcT> >^^th km of tf»c inicn>- 
i-Dkxa pattern (Fig $) 

Dacimsif 

^^^lhJn the li« 10 >fdri, e l e c t r on nucrofcoplc 
acarumtlkRi of norcul lung tinue ind of ah-eoljr 
cell enraoemu haj Incrrajed our aodmundmg 
of the cell of orlgui of ihU neopUan Adanuon 
and Smior in ibeir midy of btopoed dame from 
a patient witb alt-cob cell carcinoma deaerfbed 
the ultrartrueture of the tumor cdU ‘ The eyw- 
pbsTD of the ccHi u-a* denari) packed t lUi ribo- 
toraea, ndtocborHlnn, and many annkfThibc 
bodie* producint; an cximncl) dark cytopjaniL 
Tljc ribororoc* were incnra«r-d in number and trere 
free m the cytopLum Mkrovillj projected from 
tbe cell «irCioe» rato the al ■eobr rpaca The 
nuclei were large, darkly uaincd and contained 
mxJtolt The juidcar membrane wai mxireabb 
imnglnated and w-as mdminCT Thoe m Ttuca- 
ton iDierpreicd the»e celli ai being dmAar fn 
morphology to arou of normal t>-pe II alveolar 
epithelial ccUj wtuch were also obierved and 
dejcTibcd by them m iheir work. Tbc> deaenbed 
thetf Dontul ty-pc 11 al^‘eoiar epithelial cell* « 
poMCBjj^ micnmUi. irdtocboodrU, lamrllar 
bodfc*, and nuclei with dlnloct nuclear mem- 
brana. In another report lung dMua from three 


padenu \ iih alveolar ctD cardnoiBa were irudied 
l») Ccniion, Mohr hrtle, Dee and Rheadw.* 
lUtrarCTucturaUv the oeopbMk edb in there cares 
were Interpreted as being altered aJitobr type II 
cdk. 

The term t>-pe II aJieolar ceU has been used 
to denote the lar^ cajbovla] edh located pre- 
donmaiel) within the angles formed by the Jimc' 
oon of two or mere ah-eobr septa Th« cells are 
neb ui organelles Inchidmg nbosones and nutO' 
cbondria and hav-c been diown to contain large 
lansdbted (wnlophilk; bodres There cdb abo 
ha T been re f err e d to ai “granalar paeumocytes 
They are to be differentiated from type I ahedar 
ceflj" also r ef c ri e d to as raembraoeous pneu- 
roocytes There latter cells cooscltutr the prioaple 
luting qiithdium of the al roll ’ 

In our stud) the uJtrastructurall) observed 
nuilcar and cytoplasnuc changed were dimiar to 
tboK pret-iousl)’ dtrd in ih literature for normal 
and altered type II al eolar celli. The rokroviEi 
arc of particular oterevt when t Is recalled that 
the oootrover*) over the exhtence of cEUted cancer 
ttUt has m -ol -ed observatkeu oo alveolar cel] 
carcinomas as wed as other neoplasms. In 1919 
Swan published a review of nine cases of alveoiar 
cdl carcinoma drawn frorn the series of the Armed 
Forres IiKtituie of Palhokgy ** He reponed the 
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crtl r m m nfnj of (br kcft hm^ uKh »ide%aT»d 
iDrtKasn farWi«^ mawrc cmd cniaU of fhe 
krpKaamoqcx 
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The coTTclAiion bctH^tn tcx chrotn&liB m tumor 
celb and dinfcal beha^•ia^ of breast can«r was 
rtudled b> a number of investigaton. la most of 
ibr pnof wvidici such c\'aluadcTm were based 
on hiuologic raaleriaL Thirt, Moore and Barr 
presented cN'idcnce that sex chrotnailn Mtu pre»- 
cm in a high percentage of nuclei In v^xU-dif 
ferentiated breast cancen and in a low p erceat 
age of nuclei In poorly dlfTcremiated or uadiffcrcn- 
llatcd luroors^ Wroei and Shirley^ auggested that 
reqso cs e to therapy panwrubrJ) horrrwnal, was In 
pit^KKtkm to the incidence of sex chromatin 
preseni in nxidd of tumor edit. \S acker and 
Mile* demonstrated a direct favorable correUtion 
berwi'een the percentage of tumor eelb >Mth sex 
chiomadn and su r vi val of paileou SlmlUrt) 
Sehiddi* found aaomewhat higher 9 ^Tar inrMval 
rate in a nnall namber of padenu i^th cn-er 30 
percent of aex<hreautiri peddve cancer cdk 

Srudws of Sex chrmnadQ la breast cancer cdb in 
ceil spreads w-erc carr»ed out prindpall) in 
Luropd * Exicnttrc work cm correhukm be¬ 
tween SGC chromatin nuclear sae, and DNA coo- 
irnt was p e ifo r mcd bj Kallcuberger and her 
group^ Kallenbeiger s eoodusiooi were remark 
able in her material of 60 breast cardnomas, pa 
dents vidth aex chromatin poiim-c tumor cells 
stmived longer Indepcndenil) of mmor grade or 
the pre s ence of axUlaiy lymph node metasiaM at 
the time of smger) 

'ITic purpose of the present study was to anafyto 
in Huears the correlation ben een the rate of sex 
duomatio In the nudet of breast cancer cells with 
tumor recurrence, histologic grade and lymph 
node zacrastases 


dine of J&oitn lection direct ftnean were obtamed 
bj icrapuig the cut surface of tumors and iprcacEng 
the matcriai thinly on dean glass TTie 

tmean were fixed imroediatcl> In 93^ ctb^l 
alcohoL A modification of Guartl s stain’ was usrf 
according to the folkmir^ proerdore 

The siidei \<Trt irajafmed from 95*“ alctbcJ to 
to and ftausrd in Biebriclj scarlet lot 5 
minutes. They were ruacd b 50^ alcohol and 
stained b Fast Green FCF for two to four houn 
Feolgcn stab proted Unsadsfactory oo ihs ma- 
icnaL 

In each case 100 or more minor ccQs hctc 
counted under oQ hnmmion and the perecnufc 
with clear cm sex chrca&aib noted. whb 
than 100 cells Viera rejected. 

\cTy strict criteria for the identificaikm of m 
chroQUib «cn maintained because of the ui ega- 
larehromatb Aiuciure and prommenc oudeofi cf 
tumor ccDs onl> those tnar^:uJar or elEpocal 
smsetures desdy adhenc^ to tbe nuclear mero' 
braor a pp r udnu idy I p b diameter and red to 
muddy brovm b color VHtre counted (Fig*. 1 and 
2) The count* v.-era repeated mice and ipot 
checked by an independent o b se rv er No attempt 
was made to separate the cases with two or mere 
aex chromatin hodses per ccD from those Hiib cml> 
ooc body Id virtualh evet^ case there was a 
cancer Of tvi o vdth definite or probable double 
sDc chromatin body In some cases such celU Here 
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numeroui. 

AD patients were uniformh ircaicd b> radical 
maftcctom) with nriUary lymph node dasecoon 
There was no pre-or postoperati t radiatkm Cor 
relation with i^ologic Jbdbgi was carried out m 
all the case* The histology material composed a 
mtnlmiim of t>vo scctJoTiJ of tbc [Ximar> tumew 
leprcacncacfve sections of the four quadranu of tbe 
breoM and a se ction of the nipple The aullarv 
lymph node* tvere Identified accordbg to three 
levels trrei I being tbc mort pro rim a i and Icvei 
III the most distant to the breast. 

CSassificailon and grading of tumor* has been 
carried out according to the criteria long estab¬ 
lished at the blemoriaJ Hwpiial, based on hfato- 
IcgicpancrmandceUsiie. Grade I rancerrare the 



Fd I Brcwt c»ncrr ceb ibovuif aagte aod «u 3 q|;^ ITT cbinraahn bodJa Unowi) 
Fm 2 \ Un^r limK cm/tcrr ccO with ta rhromaup body (armr) 


tn&c^onl i-arr-ii ^'wrM grade II are (be 

■U^o^ of doer cancen (ormhiK gknduUr tnbu- 
or papdlary ttruetire* Grade Ifl are tttll 
ceiled. ittS uailjjg (Kirrboai) diJCt cari ta.KHM or 
eSfoety gremioR duct caremocDai chowtiig 
ahnenre of diffcmunkxi Imraductal cartocamM. 
bb«d«r cPctocraaa ta dra, la&lciractee lobolar 
care ijow ai tod ineel<aJltr> carebwmn «dili 
K DfifaGU (Qcou tre aor graded 
1 the p e tjeax ndy tlwre woa as aedoQcry 
nroDUtaas with t>npboid ftmia with (bev 
ua^uelj tt\ertbie p tjgmu i Can of bhaltr 
caedBomt) hi bcu wen ozludrd Caa of !»■ 
hknttiag lebukr f « n"u . i ' »m wre dt*ed together 
uh gr^ III dun ettrntm* to eratd aarce*- 
un I ncoonadoB of tbe dtu 
There were tw ctocen of ibc male brean 
durlag the pawd of tmmigttno N definite n 
chnjtnKin hceba w ere ob*erv ed la ehber ca; 

FoOcm^ Lu fi j i maui o rangcog fnjm ow to fire 
>c*T( wa« obt^ned frexn tbe boiphal file* and 
wirnnea offim 

Rr*t.i.Ti 

the mult* are ranaurtted in Tabic I It mt\ 
be Kro that 26 padentj h»d ccmdu of lea* rffw 
iOpercttH 47 paumuhad ctumibeo>een lOand 
per cm and tbe rnanlaiat 27 paonu* bwi 
cotnaj of o^»r SD per cent or better In tbe Uk 
tour patlcim had eourit* of W per eeirt or 

No recurrmt eanctr »ai otnerted v Car 
tbe 17 paiicm whb »ct throcBatio conmi of JO 
per cTta or cnore I the nuiil ui iig 73 pLailevn 
wrth count* bdow 20 per eetu, 13 rrenrmreawere 
■3*ed(l78e-) 

The irlauacnblp bnwrea tbe grade of nomr 
^ cbrocnaila count* b e ip l ij rrd in Table 

U U mart be»eeti that tbe grade rf t nriw had no 
“"Wi beari^ OTt tn hremadn ctnant. Tbe 
r*ci*aik»t erf (nar4> <£0rmitla*rd high grade 
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87 

13 
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Rceomraea fc cuT Tfn kical or metaruoe tanKr 
wllhut I u>3 rrwr* of loUovop 

un oon ahb higb and knr le^ cbrocnatbi count* 
wa> Bpprabmatrdy tbe nme. 

The reiatloo*h)p erf lex efaromattn count* whh 
tbe proenc r crflyraph node nm ajut-* at (Ik dine 
of arh[latla(tgrTT w«*exphved aen Uahcwlya 
few e tc rp d op* the lynph node mettJUaa were 
eOBflned to Irttd I A* Aon in Table III tbe 
dMjfimioD erf t> mph node iona*tB>ci wa* apprtrd- 
tnateiy the tame tn padena with cotmti bclw 20 
per cent and In thow wiib cocmti abo% 20 per 
cent \ et ibcTc wa* ttrlling difforoce hi tbe raie 
of r c v t u ' iem cancer betw ceo the two gnxy there 
were 10 f rciHTcii t camn ta 29 parietHi with pod- 
dee nodes and count* below 20 per cent, no recur 
renee* were obvned to far amcxig the 12 padcmi 

witbpotltK nede* aid art cbroBwiin rotmo of 20 

per cent or betw 

I>*a.*cr* 

Th e prramloary rrwih* acoa^tysggett thaithe 

erf act ehronudn In ci^ of cnammarf 
enretnotna doe* not correiate weD whh hbtolc^ 
P»«eTn* a* defined aben 17* obwrvaaion U la 
fan aerord with ibe *4ew erf A die I KaJko- 


Wt CrniuMicA 


r«l. U, X*. I 

fr»W« C 4 J 


The Evaluation of Sex Chromatin as a Prognostic Factor 
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The corrclaiktQ between »« chromatm in tumor 
ceUi and d l n ica l beh*\-ter of brean esneer \w 
(tudied by a number erf im-c*ugatofi. In tnoM of 
ibe prior nudicj ruch ct’aluadam were baaed 
on Witoiog^c matcriat Tlim, \foore and Barr 
proented evidence that toe cfaromatln wai pn»- 
cut ia a bigh percentage of ntadri bi weibdif 
ferentiated breast caocen and in a low pereem 
ape of nucld in poorij dHTerentiaiedoruzkiUrcrcft- 
tiated turnon^ KJmcl and Shirlc)'* n^gested that 
re^jonac to ihertpj pardctiiarl> honroxu), vraa in 
propordofl to the biddcooe of $ex chroouuln 
proeot in oucld of tumor eeiii. Wacier aod 
dcmoiiftrated a direct Cavcrabfe cerreUooo 
between the percentage of luiDor cells vnth act 
chromatla and sun^ral of padenu. Simflariy 
bchiddi* fouad a aotoevrbat bipber S )'cie tun'K'id 
rate la a boaO number of padeots with oi-er SO 
pcrccntofacx-chromatin poddt-c cancer celk 
Studies of acx chrenaadn in breast caoccr ceUs lo 
cell spread* were carried out piindpaliy in 
Europe* * * ExTcnB\*e work on correladaa be¬ 
tween sot chnxnaun, nuclear lire, and EfffA con¬ 
tent vr*s performed by Kalieoberpee and her 
group* Kallenberger s conciurfona were remark 
able (a ber material of 60 brean cardoomai, pa 
dents with sex chromsCin podchr rumor edls 
fund td longer lodependcnliy of tutnor grade or 
the presence of *x£0jtry l>inph node meunasea at 
the lime of surgery 

The pxnpoie of the pre s ent stud> was to aroh'^e 
Jo iincan the correlation betv Ten the rate of te* 
chronatin in the nuclei of breast cancer edb wiib 
tumor recurrence, histoiopic gmde and f>'™ph 
node metastasc*. 

MATtaiAL akd Meniooi 
One hundred coatccvihr cases cf frmaie breast 
cancer were the subject of this laTOligaooo Ai the 
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time of fn»en icctkifi direct smear* were ebtatned 
b) scraping the cut surface of tumors and ^sreading 
the material thml} on dean glass slides. The 
siaean wtst fixed Immediaidy in crtnl 
aloboi A modificatioo of Guarefs rtalo* was used 
according to the following procedure 

The fluk* were tramfirTTed fimn 95*“ afcobol to 
70*“ to 50*^ and ttalocd In Biebrich scarta tor 5 
odoutex. T5^ were rimed ia 56*” afcoboi and 
stained in Fan Orttn FCF for two to four hours 
FeuJgen stain prmrd uraatWaefory oc lU* 01 a- 
icrial 

In each ease 100 or more tumor crD* were 
counted under oO lnLmershm aod the percesiage 
with dear cut sec chrocudo noted. wnh kM 
than 100 cdb were rt^med 

\ cry strict mteria he the identification of *e\ 
ehrosoadn nere mahtrained becatzse of the ii/egn- 
Lar chromatin itructore aod proceiMsl nocknii of 
tumor crib otiiy ihcae triangaUr or eillpocal 
structures ckarK adheriog to the nuclear amn- 
branr apprcolmareh ] p in diameter- and red to 
mudd) brown in coter were counted (Fgs I and 
2) The counts were repeated twice and »pc* 
checked b) an independent observer No anonpt 
svas made to separate the cases with tw-o or moer 
sex chromatin bodies per ceO from those nh «ih 
one body In vinuall) cv-wy case thm was a 
CMEcer cell criw 0 wirii definite or probable double 
sex chnxnatin body In scanc cases sucb crib w rre 
omo cTous 

AU pauems were urufcaxnh treated b> radical 
znastcctoc 0 > with utilary btuph node dtsaemon 
'niere was no pre-of poftoperatbe rsdiacioo Coe 
relation w th hmokgic finditgi vai earned out in 
all the cases. The histolojjc matmaJ ctunpfbed « 
mhiimiim of cwo sectlooj of the pfiman rumor 
represeotad t scettons of the four quadranu of the 
breast and a sectloQ of the nipple The axiUarv 
Knopb mdes vere identified accorduar to three 
levels lev-d I being the mtwt pnmmal and ievri 
III the most dlsunt to the breast 
Clasdficatioo aod grndwe; of lumcm has been 
carried oat according to the criteria toof esub- 
lubed at the hfemorlal Hospital, baard on hiuo- 
toglc patterns and cell we- Grade I rancen arc the 
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Further Expcnencc ^vith Direct Vision Brushing Cytology 
of Mahgnant Tumors of Upper Gastrointestinal Tract 
Histopathologic Correlation \vith Biopsy ^ 

JoAO a Prolul MJ!)^ Yuw Yonm Rooewo G Xa\ter, MJD 

AND Joseph B Kiriner, \LD 
t/Vmxmtj tf Che*t» mams 606^7 U S A 


R ucatgcj iOBrifdjc wd eack wcoy fe ewminxtkw* 
VC d Kttat Tclue la deteetbf em e o ' <i tix up^ 
f»aQ»TOtiJlial tr»ei. H^ncrer they pnmdc ciily 
mv-itv xj p^ Iiiiptij itaa on the tuum d tSc 
loiod. The Kwer fiberopde e whJKn pct h* 
(Touly tKifiaied cui^iliaf ftv Uap*r Aod eymkify 
onder (ifect vUoD. 

Ot»’e ip ci* BJ t e >rltfaiheo»eofbnidtfat|cyTofaty 
tatder dlnet tUod dm r epu iK ii la tliit Jqmt 
talhf KabayiM, A d vxl brW report on tbe 
frenhuted tm aCcynto^ Bod blapf wm lepmed 
d w irfa eie <* Sloce tbea, «e here rroUy eol«r|^ 
oor espennoe cad a corretethe ftvxtr of tbe 
ronhi hM been aj cipt i d The purpMS d ltd* 
auim t ui kc ri oB b » «'"*f***^~‘ *Se tapertcat rede 
Mdeoersiime of OMiidiiiia eflrea vUon bnab- 


Rnnjs 

A pedthre cytodia^nod w»* obmoed in 49 cr 
90 7 pw «nt d 54 proven moHfncBt tumor*. 
Three d 215 parirott >'lih benign conditioea. or 
I 4 per ten were tda-ly podihre ITchle 1) Table 
U ibow* nanla In tbe rartoua types of nnnon 
aial the r ea p e m e e percentage* d podtive dlagno- 


Peddre fcdopBj- naulo «ae obtained tn 43 or 
61 I po cent, d 53 malignaDt nnnon (Table III) 
TbreamaiypooCimmlaopded treibesknm 
Table IV 


tag c>tafcify «ltfa bwpev ID enbOdt dduuure 
(Oageodi of a m e er d tbe Kocnach and eaoptagta 


ilATULU. M>n itcmODC 


Oinectmlqne of direct viooB brudifa^ eytnlogy 
and fatopey bai bom prericanly reported 
The L y adugy Kneart an frvd tn 93 ethyl 
alccbof, i mmedUtt ly afts preperatkn, w lb the 
ocrptKci of t« ■nean that are air dried far 
VtayOnjowald-OiemH rtamuf La addldm to 
the nndec Papulcolaou oetbod, oro 

other Kabdog tnethoda are In Q«e after aicnfaofic 
fixadee tbe aendiae-or an ge fl uot r m. e u ce vaj ihc 
Sharr* potychfotnic metbodi la ihb ■ ■• ■ i iiiii rnt.-* - 
doD are reportlog Only the tetoluof the Paponl- 
cdani tunlaod, be cam. thb b tbe only ooa med 
far rtamoe rflagnooic rvahndoa. Tbe other mo- 
dmed metboda, err nm tn crpcrlmmal pbaw fat 
enr laborawry aral *ilU be the object of later 
Kparate report 

Ldng the abos teebniquet, dortng the period 
bom AitroB IS« to Septeniber 1970, » per 
farmed r ^tert Idon enoiory lo 769 padeatf 
Wc^wy uTMO panena 


Thd artwi WM aifVnd by the GaKmacnOoal 

Rrwvck F n m ri at , . jne. ^ (aju^yo. 

t rrTO«rf»h««»iy prewnwd atdw IBtfa 
V Urtby of dw aiDeric**JlcoetycifC3ttrfatT 
(h-hrrm lV*ri U» \jwrfca. 'Cenretber 3k WTO) 


Cmkmd imfry md r)t»hr* 

tn tbe 90 r»we cf pialqpiaiit tuaton of tbe 
gaxrcftumiMl Ttm m afakfa both proecdurta 
were |i o fcji iij i-H, at Icaat one wa* podihe, and 35 
both were pedrfee (Tabic V^ I 10 paOenti, 
cyioicgy waa padti\ while bfapay wa* negune I 
5 potiexm, va* podtKe while c>tolagy 
negath AO caaea were op era te d upon and tbe 
prmcc cf mabgnaat tumor wmproven 

CmtuDm 

Tbe nitkoate dlagno d* cf mafignan tumor li 
bated on bbtofagic mtena Therefore for r Ugc a o- 
gtapbic and codoacopic examloauant are only 
Indireet diagnoabc procedure* t a macnnecfiicsl 
level wtdefa can pros Ide only pfrea mpd e e dl^ 
Doda. On ibe other band, cyiniogyaialbwy;^ yield 
drhrddve hJ ji p iail oQ t tbe ml cTv vio^Jc ierek, 
■nd theae ^uce rf mn are of ipcdUl hjterc*. 

Tbe pr ej e tii >nin b an enlarged ooe Erooi tbe 
|geliminaTy rewih* reported proviouiJy ■ and h 
eonfiroM all our conefuBont and permit* tt,,- 
more darifiadow lo ihrlr cfinkal inefijioew and 
appfieadoei 

•tfwaty 

The dlagnenoc accuraeT of our bcudsW c>»i- 
ogy rrmaJoed eirea 90 per cot, eoruparabfe 

sn 
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tAXTNO 1. ROSS 




Taii c 11 C*n I /tM Bftm. rm S d mm/ C mal r*d G ad f Tw msr 


d Sa 
CknaaliB 

TaUj 



TtMGisdr 


(5;^ 

1 

n 

{□ UcMm Ufi. 
Lol^ir Cueam 

1-19 

20 & up 

7i (100^) 

V (lOOC^) 

0 

1 

0 

57^ (79<^) 
in (71)<~) 

I3t (17^1 

8 (JCT) 


Tumor grade fornplanailon Rmirrmce tre legend toTab)e I 

] 1 rrrur i 'ct x ci of tumor 
t 2 rf cu r r tin n of tumor 


TaJilc III Carr f Iran Bftirrrn St Ck tmai 
Ca*a\t k. LymfJi \ad \f*UUaut 



\o4er r*<iilTT 

Knar 

Nirfn amih 

1 19 

29/7J (40%) 

10 

41/7J (60%) 1 

* up 

IV^ (44%) 

0 

15^»7 (36%) 0 


Rrcurrroe for drfinitkm «r Ire«>d toT bl I 

bcTRfTS vork there vra* a poriinp corretatloa 
bem-ren smaJI *iae of nudri of cancer cell* aod 
dtpldd patlenwi of DNA ''iih the pretence of *43i 
diroinaun Hensev'er pouited out that tex 

chromatin li more readil> obiert-ed is m ciamcal 
poritioQ In small noclel and that Its absence lo larsc 
micld b probably artefactuil Thus nd (her (ntmnh 
pattern, degree of anapltiu nor sue of nuclei 
ndetjuateiy etplaJn the presence or ab«nce of the 
sec chromatin bod> la cancer ceUi 
Perhaps the mo<t rignlficant otr<cr\iuon resolt 
Ing from the present srud> pertains to the atneace 
of eorrdaiian betvi-een scat chromaun counts and 
Ij-Toph node metastascs at the utnc of original 
lurpery Approdmatch 40 per cent of *11 patienu 
had I>inpb node roeiastsse* unuD) to fcirl I 
Hoviover suhseqoenil) there viai a remarkable 
disparity of behavior betMTeo the group of patient* 
>i4th sex diromailn counts bekm per cent aad 
those irithbi^bcr count* One-thud of the pauent# 
with kw counts and fyinph node mets*ta*e* had 
recurrence of breast cancer herea* none of the 
h^fh count group had recurrem caremema alter a 

rijnllar span of obwalion 

These findu^ are In agreement vnth Kallc»- 
berged* oiscrvauoc* and are raih«- pusxliog 
The^ apparcTuly reflect some biolopic differeoce* 
between cancers or cancer bearers that are not 
rcadll> explained on roorphoJogic ground* alooe 

*nd must be in-esiipatcd further 

Becaujc the relatkmhlp rf varwtn factor* di- 

c«ird in thl. psper 

.Mdfficalion wilh ihc 

up n-Ui be conllnued for • “f •< ® 

SuioiAii^ 

Scj chroouUn n»n“ 
cdb m menr, from 100 female bw 


The prriiminart result* suggest that ndtber the 
grade of tumor nor the prcJCDC C of hmph node 
m«a*ta*ci at time of surgerv have art) cflrect cor 
rebtKm inch the sex chromatin counc Of all the 
factor* evaluated, sex chromatin cotmli of over '’0 
per cent appeared to have the greatest prognostic 
slgiuficance None of the paurnts tilth hreas 
cancer and sex chromatin count* of 20 per cent or 
giQier had recunmee of dbeaie, wbetraj 1/Jl 
per cent of paorou ivlth count* beloi* 'X) per cent 
had rectment cancer The IblJ(wap >*ill coolimie 

BauooiLArm 

1 \i1Jb N B. Sex dnwnadn In Jfmalr breast 
cancer The Lancet 1 1145-1146 19b7 
r B*h, U Se sch ipandabesuad brim trte»- 
oahlicn and nieht oefaest ra b hen 
nuLanimn drr Frau, \crtlofige Stnmr 
S Jj we ti. Mfd. Wochensehr •=«» 

i. Gtsard, H R. New technic fcr differeoBJJ 
EUairy of ITS chromada and deiermiaatioo 
of h* bicidenee I exfcJuied agteal 
ceO*. \rner J Clm. Path. 31i 145-151 
4 FUDenbergrr V Hacmann, \. Meier Rt^e U 
and Dearoeud/e* C. Be xi eh u ng m xw tK^ 

SexchrtxTudmta-LoDiiiirn. Keragrfl^ ™ 

DNS-Wertrt m Mararoammixen a nd 
Brdrutuj^ fUr (be Cbei feb fnn d L Scinrett 
Med Wochemdir V 676-682 1«67 
4 KlmeL 4 M ahUt^-cytokiffica] ewreia^ 
of maawtary c f dnocM baaed upeu icx etcre- 
matia count*. \ peel dn*ry study Csncet 
10 922-‘W7 1957 

b J I S. and CareL R. \ .nadooi m dr 
lacidenee of an chromatin—a reapprsaar- 
Wta C>fol. 22/ 352-356. 

7 Moore K. and Barr M Tbc 

h man maJmiant tosnr*. Brit J Canerr 1 
J04-3DO 1907 ^ . 

tt Moore O S and Foote F U J ^ ^ 
w ly ta%oeibfc pro*ncM <V 

ctoomaoftbebtea« 

4 bchiddt. T Breau Canriooma. A 
‘^^Proenemk Study of 

Caaet, Copetxhagen Mi»d%a*rd, 1966. 
i>i -1 t,i . D The Duckar *rx of breast ancer 

10 Shlncy et. ine^ 7i7_74n ingy 

Sure Oynec. Obmtt, 133l 7J7--/W t -oi 

11 Wa^ a end MOr* C. Ser chiwnad 1 

III 1631 M 1 t* 
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UAlJO'<AWT TtJMOW OF OFFTIl OAFtiCOKTUTWM. TRAfT 


J^An J97] 

Bo^ ol Wom detected by prerkwi roentfcre- 
gjifJdc ud cndoecofife cxudnatucM. \V 
dda tbe poianiaty Q< » detox a in«Ucn*^ 

tutner ecfb^le dne to ttrlct •dbenaxt to tbit 
rule. do not coodder oojtmi y iRliae w«»b- 
taj qioipfy In a padettt tdtfa oormtl nwiHet»- 
ftipbie if ody tbo Dormal cndotcoplc vlvaU- 

ttdotL 

The l o ^cd fe roLei of adme wsdiiii( R>d <£rect 
Unr, cytedofY iit laTfC Kale siaM etirvey or la 
tbc fidlaveap et Iliaiicd KfineBti of the popol*- 
□en, tk-bb h%h riA of derdopbf cxrciaoiia, Mb 
M patkff B >ritb pentbdoui rondn to b« 

nrtMwhed. 

FdM ftatju (jttiigj 

Tbe problem of Ute piOHllre ey to kuT eoii>~ 
iBTB ted opoo In otir prrrioui eoaammiaukn. 
Sioce tbcm « bcTc no otbo £tlK poadre 
OCDdi^Bodi, prtMnf that iboae three erron 
resulted mkinly from tmfunilUnty with tbe m*- 
Kiikl Tbepceeata^ofoachaeecthdbeatdaot 
■pdflcantly lowered U now repretena only I 4 
per rTTir of the oC(advc CMet. or 6 par est <d (be 
poK^ report*. 

In ifreeaoBt with other repvta, *** oo 
rm i ^y le a POM hare been qKcu JB ttf Ol to otg taect 
TUt ■ ta CDUmc to tbe btlnd bnvbinf aad peo b- 
tn| (cdauq a o, wboe dfnlAeaat accrckiui have 
been reported, “ 

Oomuiuftfdma 

Althoaib tome (anro-etophtfeal kdoco arc 
e*«ly naSc^tanx by dunoal and roent^roo- 
arapfaic e nf eiia, ibcre r rnmm large g i o up of 
otnceri «hlch ppesr benrfii, e%en after eido- 
•cDpte in ’ p e tu i ju la onr expenenee. more than 
13 pet orTtt of |a«4c maQfnant ledon* faD Into (hb 
ftwp T Vidp detect tbcK loknt, many auihort 
hate rropha^red tbe importance of peraabc roent- 
fcoograpfdctaQow-tip of all gattrlc nicenloberer 
tarn ibu complete hcaDng b acUcted and matn- 
tdaed Laiarrunatcly e%c« mabgBant nicerwlD 
*"ortniie» heal, ai ihcn, by Palmer and Mum- 
plin:Ti,“ and Onon, rt ^ T avoid delay by tbe 
treacmeat of gartne cancer aacne otrmerr have 
wrge*ed that afl jaerie uleer* be irea Kd aagicallf 
aewne cf acooTi whfcb a feel »D1 tad to cacea- 
andimaecewacT tacabidicy aadmcruSiy Tbe 
•dynociK proerdtuci t Bau w ed bi ihl* eommnni- 
catkai, hrtidiina rviototry and Uopey offer tbe 
dtalcun atUIdcnal help of cDo^drrabfc raloe In 

the acenraw dcKnloo ef ita><e Wow aUh br 

•waptaa apTwaraace 

IWrtrr * aonW ELe » etnphajlre the cotn- 


fdesKDtary rtic of tbe trebniqws herein repisrtcd 
in an caaei. a radiagraphk sody preceded the 
cDdoKdp^ eaamlnatkn Thb Kqocnce greatly 
bcDiatcd IdcnaScatioooftbetcriotMaEidplarinlnff 
ibe dbcct THkD tcduriquci Tb^ do not replace 

radlcyrapbk or endoKOpfe vbualimdoo of ktKni. 

bnt ralhn help fat d e t p'mli ilof the preebe nature 

of the Woo*. 

SOWMAXY 

Fraca AnguK 1966 to September 1970, direct 
yUon bruahme cyaokyy vrai per fa ia c U fa* 2® 
padent* and bfopay fa* 9^ padeot* trith CTop ha - 
geal and gaatric laloDS. 

A pC^Thre cytod lagu ot ij was obtained fa* 49 
(90 7^^ of M praten mafignant ttmaxi Three of 
ilff paddt* wvd* bessgt* ledcns were &laeiy pod- 
dee. Paitf^ b>OF*T’ reauJa were obtained In 43 
(SI %) of 53 maSgnant tunai 1 30 padcnei with 
n^lynani t nmca a in wbki* hod* pro t e dtu es were 
perAnoed, at leas caie waa podtjvc, and In 33 both 
were pcaidve. 

Tb^ ftndhyi ti at fir m nor pfrOmlnary reauita- 
tdgb drtecdoo ran cf mabfnui mcnan, ainy of 
(he KefaBsqno, and cscdlesi dinkal larfuJnaa in 
(be dU^tuual Aagmd* of opyer laatrefniratisal 
traa ksicaa 

Ranujm 

1 Ft*«3i,T SUda,S.,Tab«a,T acdSawada Y 

Ofyeia^ t fl a ffwi M ef rwdy gaan: cancer by 
tbe mrtfirgi o method with ntfi/im acnpc. 
Actaflnii. 111436-439, I9S7 

2 H^aaU, K. and Etymra, Y Dweet akn baopay 

aod cytekvT Cm uu ffiigoi. FutdoK. CJapa- 
not) I 37 ^ 1966 

3. Hdmetwen, £ A V/dH. U. A tod XOecko, 

U 3L **8crBpa cf the raoph^y and 

awanarb Qaatrefot Eodoc 14 ISO-tbl 1966. 

4. lifda, y O —fa- La laldot eywfotry ondrr <hreot 

Woa J Jap 8oe 0*»- CytoJ (J pamO 
7 IX>-13\ 19M 

5 lafakAa, R C^rolccical dnvnoaa cf fmax 

tMnxt J Jap, See Om. Cyiol (JatwocK) 
4 «. 1963 

6 RaflWya, S Nabamm, E ^liiiaMi. R_, 

ffayabawa, FL, HifaAlyanw, S and KuJaima, 
K OaMrtAerasfit fcr btgay CasnocnWTnL 
Cadoac. (JapaacBc) C 36-HO l'«l 

7 K«ngai, T Oaaorlc larafe cyttfacy aod Wegay 

M* ewiy fMcrie earicn'oadcT (farm km by 
lb* BKiitomcocic Oaatrefnirat. Fj-V-,- 14 
2Di-X*, 196*. 

A R^a(al,T FvalicadcxicfgaitrVlata^cy^c^ 
'“‘kr dkcct vidon br the HbcTxwmarow 
*mi*oiiog llaola* adoricai •* wMilr^ aefn- 
d™ ActaCyaiH 3J3-331 ITie 
R*»a. II Ita. E rt d 
t«T"r taidcT daact akat Komefa aod lo- 
•erUBC a<iyo) 3 1 11 1 ’W 1>3 
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PROLLA £T AL 


l»i J5,\e 4 


Ta»le I ^ au*tj f Gtsi ir*l 

Brwtknt CTt#/»/7 Undtr Dnrtt I utM 


Uni -mlty trf Chicago— \ugmt I%a to Scptmt 
ber 19T) fV) patlmu) 


POft- 





1}t» 

Pn<dr« r«c*ntact 

C7i«+- 

cytaL 

± t. film' 

•tr 

•ay 



OancCT M 49 

5 

90 7 ± 

3 9% 

Non-cancer ‘’IS 3 

f*I2 

1 4 ± 0 e% 

Papa Icolaou itainlng method 



Tabu II R nU f lintt! \ ttitn 

Bntkng Cjt»t u 

1 

1 

ta 

If / piMMt T*m*fs 








tfr* 


puUeu 

cytoiorr 

eywt- 

<*T 

Squamom cdl-ca eao- 

12 

r 

0 

phagxu 

Adenocarcinoma cardla 

10 

fi 

2 

\denocarelnoina. 

28 

28 

*• 

nomaeh 

M llfua t lymphoma 

4 

3 

1 

Komaeh 




Total 


49 

3 

Papaokoiaou itaifiirv method. 



Table 111 R \tctTaej f 6a / •-Es^p^td 

B *frj 1 WiT D fcl 1 

nm 


Uni crdtT of Chtcapo—NaRUJt 

I<ir,e to Septem 

her 1970 (iU patlenu) 





raduT* >i*rT 

Nr«»- 


Ubkl 



Cancer W ■" (8'%> 

Noo-c ncer 156 — 

10 

IVj 


,0 the rnulu r^cd by tlK 

rauh.ofbk,]Byu,ourI^ .iTr<»J, 

KCurate lh.n tbcoe of SalaQ and Tilumi 

. «,! K«ug.i. •<. <87 

L., difikuU to bwpoy !■ the ,“7lioe«.p»u^ 

Old) 5of9aoe«tjfm»llgtiatttmmanii. 

thliomhadpoiltiytthioiByraiilti. 

In our terita, the comhnaed tae of cyt ohtEV ^ 
btopoy «■ fa Tabic 
dSfafarc prcdtpcraU -c 

rate pmed in the pretafa=T 


Table I\ Dtrtxt I tma u Ettfk 

\f4l guMxi Twm» 

(5J pailnti) 









kiwr 

Sqoamouj cell ca. 

eto~ 12 

10* 


phagua 

\denoca rc In oma. 

9 

5 

4 

cardla 

\d en oca rd noma 

27 

4 

3 

•tomaefa 




Kiallgaaiit Lymphoma, 4 

4 

— 

tiooiach 

I .e 1 omyoaa rcocna. 

1 

_ 

1 

tomach 




Total 

53 

43 

10 

In two eaacs ■ 

ally the repeat biopsy 

«.at pod 

ti e The Initial negatl t btopay 

H not Indoded In 

the ubic. 




Ta LE V f X 


MtU Taiwr h Cmmkr*f^ 1 M •} Bufty CfIMW 

Badrr Dirrfl I >«* 

(jO pailrao) 



Cy taker 

Ww 

'f dtBd** 

Poaili 

Ponu 


35 

radii e 

Neg th 



VegBO 

Pomd 



Vegat t 

Negail 




No« Tabl neJode* only IniiJaJ pricedom 


fm tW /»aa^« 

Due to Iti pirnouiJy mentioned ad\ina^“ 
dnect utaon bnahui? cptoloKr h» 
placed the nlme tcaiung method fa our Ubef^ 
loty ThB b» reouhed in BthBontid 
dme fd the crtotccfameliuM, both fa tlK coflectofa 

rfthe matcnnl (they do not hate to do it anput^ 
,«i fa the ojeciifae t/the ttafacd imctuvl^^ 

opmkm, fa a center equipped toth “ 

elmlc.inJfae wadungi of the tJophoguiand dofa^ 

dfauld be re«Ited fee tht»e mte paoeno fa *to 

d»re i. controfadkapon far endmeepT fa m 
copedcnce the trainee* fa epdotcop y ^ ^ 



v«Ln.x*.4 

Pnmtidm 


Squamous Cell Changes Associated with the Presence of 
Candida sp m Cervical Vaginal Papanicolaou Smears 

Caiol HniER QT (ASCP) and Vdidinia Hoyt CT (ASCP) 

iJ Ctkm Hmpdld 0**>r JWtir Wsia^USA 


The porpow of tkli piiEmharjr report !• to de 
fine aqaanssui crll ciuQges iMjrlitril with the 
ynxsadCmMt If Id ccTTiad-vagkLal «iK*rv 
Tboe ehcscei an BORd most &e<itkes% hi «QC«n 
with piq M mlntnce of t ot cnnwitce sgarmotM 
crib pfonrt 

inaopalboio^ and c y fcJugk. c faaa gri prerl* 
oodf have been noted lo dte hmg ^ '*Tbchb 
lopatholo^ cf cwndUls^ ha been thoroi^hly 
doonmecd H li J n^ laSy mbacf fanocclan, fi 
brab, ^lu tymof ti boeM rWr leohocfte, tyrnphoerte 
■nd rliani coQ lc£ttrttkn bare been noted ta 
i«"riimi whh tf ° n CTmlony 

ch« bfc etg n of the yiytaal tnjam h durwe t erfated 
by farbailoo, prtirltxtf and ddn dbcbatfc 
A nsefol i d]ttua 0 cyta ty b recofahkn of 
patddc [rJiTriom . Desecd ou b fadlltxed by the 
tact tilt (he ofiB) ■-1 rfmr t 

Mriftlc eywtoft e pum srfakli eta be f cct ma tted 
em b A fc w oftalaoi b ra oa the ■aetr 
Thm, wbik only the onptoboi hi^ b ptdugno- 
iBDtnc fix the tfi*e*«N neo|tLldea of s p o dfi c 
cyio fcnk pettern two cUted wldt ptrtdte oto 
(Ttady lu c Ttse speed tad t cou ecy of hi tfetec 
dm Dnrctioa of ctndldiacb hat bcijtuL nsore 
beporam becaiMe hi h>cidcn i. e b bicreadag. This 
hx T caa. hti been correiatrd whh better 
dftccriop asetbodi, bieteased cse of i ntB ifcitic ttw 
ipi **■ ” and oetl coatneepdres (e^tedaOy pro- 
tcstHtoptl bo niMJti es) ” The pre x o ce of an 
fittmnedUie ceUperteniwUh the ote of coenfaiDrd 
bwmnnil and prcfcsteitaK therapy has been ct- 
tabCshed* A hj||h laddenee of ty bs <fit- 

betes and pregnancy has aln been noted. 

XtATniALS A'tD MerKU 
Three Imadred fijurte e u cates p od ti re for CW- 
dtis tf presknxdy t i xuluj y s cie ene d durfi^ a 
three-year perlttj were retiowd by n* cys o s u e lf 
Boteabu. One dW per case wai smosed. Soxan 

^•rdJIticr GT (ASCP) h OiW Cysosertnato- 
ew. V. edaU Ikaplod. Seattle Wad daf l u ci, anJ 
NdiIdu lloyt. BS GT (VSCT) b CytMcchaiio- 
r*- tetoci t# Cyanechaolcwr iWbcavlew htnUcal 

OoWT teatde, ys Mliiprai. 


with trichciiiooads present and Kncan «bh tro> 
phird cclb ptesmt were p or poscly oodurd fran 
thbftudy No ipedSc assarted Yijlfaial flora were 
Uendfled with the pi es c a ce or afawsKC of Caadtds 
ip on the ■nears. All dJdcs bad been tnlneri with 

i r y cjd i i fixir-inliaitc be inatoi yPp Papan^ 
eoiwmi Pain Thc agTS of aO paticuts «erc no^ If 
die ndermation was anOaidc. Aio noted was the 
sqaajSouB cell sracoTadon level—S per cent or 
more mpdlclal crDi pwseu t or lower (ban 3 per 
cent sopet&jal ceJb {aTsent. The ■nears s^ 
(cwrr than S per cent snperAdal celb present were 
ii.^j U l ciii l to have as lotenncdiate cell paUan. 

The didcs wese co taideTc d b tw^ groops one 
gniop cf TEA tnsB bad Cci^ds if hypbae and 
bbetaports pnaent, the other frearp ti 49 CMci 
h^ idaHr^MU only presmt on the Ala. Three 
boatted fot ubtu rasdcaeily xlected BDean with 
no hyphae or bt u Mi p xes present were abn re- 
vfawt^ as contnl greop. 

In the hyphae Niatcfrau iroup w found that 
1)9 ewa bad alL cf our propoted changes p e q a i f 
these cases were ruatuad One hondred twenty- 
scree cases had an fau e r m etflaic npiaiDous cell 
pancni. then adi^ceTed the 127 caaes srlifa tn 
iatrrroediaiE ceQ panem to w-trr«1 cefl count One 
fasndred cefls per caae was caus sed to iW- t muh .- 
the paseentafe of celb In one hundred celb with 
oar pre^wvd changes. A cno tn d gnxrp of 127 
caxs whh an btennedbte cefl patsem and no 
byphae or btaBgTesi.i was dmUaily tr eat ed fix 
coDVof. The resolts of tfab audy are tabulated In 
TiUeslanltL 

RasoLTi 

Tho squamous cell Quckar cytoplasi^. and/or 
pattern chasfts seen alone or la eoDhinadoo on 
the Ales whh Cba4S^ if prrsRit were defined m 
lAiwt. 

Radiol duagirg (Fig I): Sqnaenous ceUs are 
Amcd ndlaQy aloeg a bisr axbwhh or whh- 



OQtthepeeseneeofanobTloniC-.Aajy byphaai 
(hat axb. 

\anJousc>KipUmi (Flgi. J and 3) Sqaamooi 
celb whh vaewOQs cyscplawn appear to hare cyto- 
pUmile areas do old cfualned raateriaL The cy 
b^dawn appears paniafly e m p ti e d . Thb char^ 
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r% 4 lotrrmrdbtr tquj bm crU with Incmvd aud<ar acthhy Notr favreaKd riirornttb drpcait cn d»e 
oudcmr bordm. (X400> 
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ry & Pntevie*’ Mtau kw to «nlMBe ibe l u oiw rd nrlaf tctnity (y400) 


pn^mliiBUlT bKRoedbtE 
•pmootcrOi \ tc<jaui q lopJttokcb«4Snwere 
Doud n ifa^ty ocColivcd vtoftmoui ceU* tt> 
cVtny* i^aiinM crb 
Uct ctJ nodckr acthrUv (Fifv 4 tod S) Tb« 
•mcM «( ibe bdcnocdisi' K^^meoiji c«{U liad 
<S|h]})r brrpilkr Budnr borden, tp tr e Mcd diro- 
nada uhi «SrthT ooctnr <iilAr{;« 0 rflt tacoi- 
tront vnh tbe mAtmdoa of the cxtoplmi and/ 
or faurr iKd rhnscoum deposit oo ib« oudev 
\ uioui combifumn* of ttie nwWf 
'bat^uere rtn, «nd varyluj defn^ of Krrrity 

cf tfao Infe kt aii ctn((a vm ooted PrrtcoclcBr 
balofnf ■p^jcuiil to rohcacc thb dtsov^ 
feu«.Lcr hibfin (Tij 6) Thfa ccDuIat 
«M ckfioed ti an cm of v ar y t at dte cod 
•fa(* dnrttly fcinouadaij the ood^ border of 
■I'uiiKnt ceQ % Ueb b dn oU of cudoed matrtuL 
lixf ^ halcn arted frecn jTrtmfMl ^ 
baWm » age ai Mated, brrftdar pethw 
ir» ipam 

C^rnburd ciuman 8eor»n t»uh all Sw prtc 
po^rd ciitn^n preheat—“radial fWing^ n^ 

iocrea»d noeVrar adtrttr aial peii- 
owVar UaWn*—M.ere ctmddere d to hav eonv- 
boteO f+iiwerr 


DnctaKn 

Tabfe I diowt that the women with mean ago 
r/ 46 twaaJTy had i per cent or laore topcrGclsl 
ceO* prewat bl ai t fp or et ooty on the ifldca. 
The woowt with a meaa afe of 33 umQy had 
feug thari 5 per ent aopcrhelal ceO> pmetu (m- 
icnvdialc K | iaa ffl C u > pattern) and byphac 
UaMo^wrta prtaent ao the iBdct The ctaiutd 
fioup b ermly dbdded m mataiadoo whb tneait 
afc ^ 41 No coechidon can be reached {ran thb 
fatfamatkai dace nrnatraal data, p fo eiicc or al> 
t mee cf pregnaacy artmirdflered boiioouei or 
antifafoOc therapy ate onLmt 
There were fewer tqoamm crQ chaefei aaod- 
ted with ibc p c ewuu. of bfuto^iaret caiiy aiwl 3 
per cent or oaae aipe rfkial ceQi pment oo tbe 
aSdo iKart were atgriaied with the byphar-bfa*- 
to^ »ia c» fajtennce&ate pattern f^tup The moM 
di^QiScaat flndma h benem the controf* and the 
iSdea with hypbae- bla wc iya n pterent Coowdn 
abty fewa agotmom cell chanfc* are pament 
wfam no CmitJi sf b>pbae or bbato^im ate 
pret m t 

Vf re*crrenrd the 139 cawe which had radial 
chosniE^ Ttcocua cympUwn. la c reaatd nudear 
acthtry and pcrlnuciewr hakJnr all prmt The 
molts are shown to Table II Orm hundred 
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5. Sq\uuuai0Ct1b>i\h kcmani n\xleaT Jcu ty Notrimfular uc^ b o rdfn od utcircird ri>nntatk> 
t»in AHmirf (X400) 



ExfoUaUve Cytology of the Urinary Bladder 
Imgation Speeimen 


KLJ HARlm.^LT QT (ASCa>) G P SmwNN J W 
MOROOW M-D R. I* Gray MJ) and B, M. Broiveu, G T (ASCP) 

XffAtl CftifT Ut 4j«rfe». 9«Oi USA, 


The porp* of thb I* to pr«nt to det»Q 

rrw Bxthod ftx tl* cr«ioffc ctovn:^ 
rtm^rr TM« netlMcl QlUtc* % Uadeter Uri*iti» 
iptaiOfTi raibtuluii vwfed t* ctthcietocd uitot. 

The. prioc^ rf ibe btoiier Irrigsdoo udx 
m^ue ii to that of fwtrtc fhr*TWn e and 

tovifo* "In 196e\1IUfdeP* rg^ k w ri l the litci*- 
tnro and ctnctodpd that the Tdghrti prreratijo 
of KCuracy On the cyteiofk tlUgnodi of s**tric 
ruTtonaji) h efmdtkcd ukqi tonfnb to %bkb 
«ocBa<^ u Mfimed, oVgiwd sod 
»ebed I the ankl* be cettptouixed the 

rakte of preparta^ panSn htoda freca emtrihi^ed 

bsace nuttrial, aace the btoeka Crettuendy etav 
tatord tH^mn of t)*M dUadged u the doe of 
coneruoe 

I the 6<U of orinifT crtoloiT Uoaiket** 
airsied the tiKk of the pariSa biocka by pttatto^ 
aot that nehber a papfltocaa oar Cnde 1 trta^ 
QDoal ceQ c arria ma e»a be reoocahed on tbe 
liM of rHl Ktatnial atoor 
la Utml^ renew of prior Iberamre," he 
Cotsod the t &a fpfdc actuncy of tstoarr cyioio^ 
(iidn| otdoJ or cat hct eih e ii urioe) to xary bwn 
*>1» 100 per cent »ah fcnerattr ooDverte Eahe 
p».uhT report rate cf I (o 13 per cent hloro 
reeetohr kerri r r p u t ted rhaaiMHk acettraer cf 
BO per mrt accompKacd by a fabe-poritire rato tf 
20 per em 

The h«b modence of {ator-podthv rvitoo^lc 
nahaucarv la in a tided or caA ctc r Uc d ortoc; 
wfTp to aeeotnpany Vdah degyev of dtofmtie 
aeruraev Thu, couptrd «Vdi ttte oroiofiiC* cfio- 
nn that he ran toiahxc (be m^Jortor of Uaddrr 
t aflce rt qr^o«CDptcaIhf may acemst far tbe tffolo- 

W rriuruace 10 rriyoD ortoary c>fa)osT Jh»» 

ever a dioald be noted that Ibm are jBUBen»*i 
irpuit of rywkene dctcetioo of bladder caneer to 
paiimt mheHt owi*cop« e rtaeiaatkn toned to 
reveal the Icaoa 

Rfeaow the Ino d care ef bUdder canrer to the 

Brmxited dw- llth Sanecil Uretkar of Ae 
^wnran Sonny ofC^ «rie«y Q:>ici^ Utook, |<)C9 
\dJi™ rrpria mjati w Xtrt. Mvram J 
ltd N<i»d» VadoTTy Strret, OalnWa. 

ltl««fil4<U US \ 


lennal popolatioo b low tmt cytopaihoJofl»i 
aod urok^ta* ^tte that crttiki*fc otandnadoei of 
qtW h DOt a kdtabfa caifer icftt ala g pevardma 
la padnso wbo do not hare oiirtary tract arnp- 
CDOa. Howercr our caperieoce baa pnarto that 
the Et^kW hrigitkm tfut li a eu h ealnable ad* 
j rtTwt to the cyvoamplc ezandnackn cf *nspti> 
otadc padcnti, and otowcapy has pmlded 
eotrrenicBt njcara of tpptv tof the lava^t tetfankioe 
to the tfrioary bladder 

'tbU paper i c ptn H the dettfla cf ben%Tj and 
mSgaaat e^Tkilae tacrpf^oloQy of 335 urinary 
bladder bT%«dc<i luupln, and deieribet the 
flndto^ to c mf dpwaa. etrpla. and " wam a r * 
bladde Irrlfatkci ye dm eia 

>ilAtSJLlAU uo UFTiaxa 

Bladder Irrlgattooi acre p e t fa t m a d oil 335 pa 
dentr sodrTfotog eyVcMcoplc eaatBtoaaoo bectnae 
of t m peet ed or pemeudy d ln cmned urologic 
coaStwo. Inctodrd were 176 mala acto 159 to- 
maia rrierral to tbc Lrolofy S u t kq of both the 
Loi Anf^da Onmty—Unhenity cf Souibera Cal 
tfarnla Medical CentCTtiKl the Cantet' outpattont 
efinJe CHnkal hiitoria of pattwHj warranting 
nefa rratoadoo are tfairh to Table I 
Both oibetrtiieri urine and Intoatlu p ipeci 
■WBJ *fere coOeaed from each padeut prior to 
cyKnaoipy Catbnrrixed oriaewai obtained at tbc 
tbne (be bbturator was ic Ti amd trum tbc dwath 
of the cyitiMcopc. Irtto non ipecu u e iu '•ere ob- 
tatoed *lih tbc aid of Toomey tyrtouc Nonnil 
■aline wu ^>aied tooroudy hidde the bladder 
and 50 to 73 ml of Irrtoant w*t then withdrawn 
Iv eytotoflc arudy 

The rofapto parddpatfan to thfa »tudy were 
iv^oeiacd to obtalfi tw bri^utoew tf tlw &ivt oee 
coOrenrd ww ewber Kroady doody or bloody It 
was felt that any tW frapnent adodjed from 
a netplawn »o^ ■Wear to the Initial j c uun 

Wfc fepruhri|atfcwndc[bteootatok»aecrotfc 

and toiUmcaatory debria. 

Both ipe di DeM were tied tomwdiarty by 
d*iWtne their rr-veetn oluene* wfah 50% pro- 
p>l afcubtJ A dupOcate report of U* n^dent* 
cytoswtJple r rjji i to a iW i accompanied e*h caw to 
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twcnty-iCNtn of iho^ ca^ >nih combined ctangcj 
h*d an Intcrrocdlatc iquiincui cell patlem. Coo 
riderably berawd nudear activit) hakang and 
vacuom cytoplaradc change wai pr eaent In the 
linBlc celli counted in the* 127 ca**. The cod- 
trob with an Intermediate pattern and no 
rpT byphae or blaito^porcj present ifaovrcd very 
bule squamous cell char^ 

CcwcLunoN 

The presence of Caarft^ i/» u often accompanied 
by a charactenstic cytoloqlc pndem. The ability 
to cytolopicaliy dlfrcrentiatc the pattern produced 
by CmWa sf from other cptthdial changes may 
*a\-c the patient jcpcat amcan or Indicate the 
nectsdty cif follow-up itudlc*. The purpose of this 
prrJhninary repOrt h to define squamous cell 
changes a i iociatrd with the presence of CaJtdd tp 
In smears and to establish the* changes as occur 
ring more frequcnll) in smears with predominantly 
In term e d iate Kpumous ccHs present. 74ic fbOovr 
ing changes >\ere found to be p r e scu t radial 
clumping Nucuous cytoplasm. Increased mtctmr 
activity and pert-ncKdear haloing 
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w«* KSntor pdwV [iiCKi V cd ud cgTtiiltr chtogct 
MIC bcoodirfvc • report w*s wit ora ftatteig 
thcK findlaKi tod l e qu ari u if briber ftadia. 

RnCTLTl 

As kti k^uoa ta t y sujfcc i ^ ertolcfh: cv«hxa- 
tioo uC orliicrT bUdder fn^uiotts prorided prir 
IDM 7 dopuctlc tnCwwrtnw (n (£k of (fac 20 CXKS 
of htaologically p r 'ov m cardnotm 1 t hree 
these six ckses the t u mor trt* not *c«o U the first 
c^nnwyfc cnrofnitksj I the other three caw 
the canor was ksi the cystanpist, bat the 
first biopsy did not ttetrwngrete die kikm. The 
cytoiocy k these dx cases was dhifDORk of ma' 
nraaoey 

There siere do talte-podthe d l%u o>a In ihb 
study There tnts one false uyidre dlagrrsai lo- 
one ef three low pack papUUry tratm- 
DQcal ceQ ‘ CeQs from ceS 

pspiOfSTii tbue fra^mcMi, wfakh appeared fre* 
qucDtly In the ccS h Inc Vs, made the ckfimarc dt- 
igresk pDsribk In the other tM eaiea Ow of 
thoe ihire moors was oat teen cystnacopkaDy 
There were only 12 cases ots of the to^ fat 
abkh defodore tfiacDODS cDold not be made. 

ftrifulaeei e o r a faeaidr yielded adeqate, well 
pnaerred eeOidar muerial to m t n eralu* 
itto 1 tS7 of the SU eases bwh caibesortsed 
onae and bUddB- orsfailaiB wee obttosed Cram 
the mine paiami doziag cye w e op y IVhen com- 







pared r ukio a ajp kaPy srith the cath eteiU ed taloc, 
the trrlgatloo was characSerned bp 
) betwr p ea a ratkm ceOs 

b) better cellular yield 

c) better reprqe nt adoo of bladder cpttfadlgm 
aod 

d) lest rcctsiTnr .«di-^ bacVfiuund ddsria 
Tfa« (fiffertacea vrere sifcdficaot In the m^^oritv 
of cates (Figs. 1 and 2) 

Prma Cwnittii*i Cases, Table IT) 

Wdl fatjej s ed mtUgnant ceQj w«ra detected In 
the InhUl in% t tio o gteamen obtained from each 
patknt (Flf 5) I three cases do tneh ceUs were 
tomd ID the eatb etn i a e d uri n e &nm the patient 
or the reOs lou&d srere too poorly p tes t rwd to 
^vafuncke (Fig A) IVben maflgiiaa t edit were 
present they pt t tto i niri t TTd the crilnlir patwn. 
Eight of df g caw wQl be desaibed btsefl y 

Ctos 1 ami 2 Both of these t ui at a s tw e low 
grade papillary transfdot^ ceQ cticiiKBiias. A 
definitive c&agTioai fat both caw was made from 
title fragmenn wtdeh appeared b Use ccQ block, 
not fiotn the ctflulxr pattern of the Alter prepara- 
nosst. The ifides in Case I had only p re d o nu - 
nance of RnaU. bengn ctfnmnar ceib dxgly and 
b beesa Ho toon' eras TfatitHsrd u tystt a mj r 
I Cate 2, ey iUog y prrponiiae* rercakd the 



pwerml tnx,. 

l^rilprewned 

wrw itx 30n) trw»„k«j etfli. Coreptre wbh FV 1 (XSOO^ 
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TAitEl Bltditrlrr I 
Cmnty—VB,nri<tj fSmtirm CthftnM 
OntfT CJntttl H JW Pti „u 



Naako 

iwUmt 

Cancer of female genital tract 

39 

Hematuria 

52 

Bladd r tumor foJlow-op” 

4e 

Beniga pnwuilc hyperpUsU 

sa 

Renal pathology—TBa pyelooephri 

23 

til etc 

Calculi 


Cptllb 

13 

Urinary retention 

10 

Urethral strktnre 

9 

Cancer of prostate 

a 

ObstruclloQ—ureteral urethral blad 

7 

dcr neck 

Incootlnence 

5 

Cancer of kidney 

4 

Neurogenic bladder 

4 

Squamous metaplasia bladder 

4 

Urinary tract Infection 

3 

Diverticula 

3 

Trauma—gun shot wound automabQe 

2 

aeeldc t 

Vctieuilgmukl fissure 

*» 

Hydrocele 

1 

Ilisteiy n t tuird 

17 

Total 

333 


tbc Cytoiog) Laboranxy Thw aJJcrwrd for rom- 
parifon of tbc crtokigk «nd QTtoicoplc Endiogt. 
\\Tiowvcr poMibfo, s'itualacd latotM wrrc bfopiicd 
by the orofagtft. 

For kJgUoc rcanni, •ev’rral type* of «ri«tbetic 
jcDv were m uic by the Urology Efopartmcot at 
tbe ftmg thi< (tudy begao. Tbe atott coitable agent 
for purpon of cytology wu (be least >'ijcous of 
these,* 

Detailed procedures uaed by the Urology ScrvKC 
In the coOtttion of spe d m e m for cytology studies 
vrtfc as foOovn 

Ffwtmlrf Tbe perineum was prepared with and- 
bactenal detergojt artd rinsed with normal salmc. 
A tterfle cottoo-tippcd applkator coated with 
anesthetic JeDy was inserted into (he urethra, left 
for three to fire mhiotcs, and removed. The sheath 
of tlK Brown Buerger cystoscope along with its 
obturator was lubricated and introdoced into the 
bladder The obturator was renxned and tbe 
bladder urine was emptied into iterflc cwitaincri 
included in the lorgscal pact. One sample was for 
otoiocy studies and tbc other for routine bacterial 
cul^ *nd senrirtTity The bladder was then 
Anotacon,* from Cooal Phsmsceudcalf. Inc, 
Chicago, IDtnob 60&40, UA-A 


fiHed with lOO to 1 ^ cc of normal saCnc and vigor 
ously irrigated with a Toomey 

\fsiei. The perineum was prepared In tir same 
w»r as described for fanaJei. Fiftwii mHUIlttn cf 
ancsihcdc Jdiy was then introdoced info the ure¬ 
thra and the peon was clamped for three to fire 
minutes. After the damp was remned, a wefl- 
lobricated scope was passrt blindly or under dkect 
riison into tbe bladder m the Utter nw, tM-Tnal 
saline imgant was Sowing d u r in g passage. GJ- 
Icctjon of the tatbeterUed and irrigated ipr r In n m 
was carried out by tbc procedure desoibed far 
females. 

The average itilume of each ipediicn in iha 
study was b e tween 100 and 130 mL At lew half 
and somctuscs all of thu rohnne was udQzrd in 
preparing tbc ctQular material for tnlaoscopic a 
amlnabOQ. These fluids were p mri' mtH either by 
spreading centrifugate on glass slides or by col¬ 
lecting the cefloUr material on a membnuic fil¬ 
ter • In additkjfi to the cell block. Tbc gmi ap¬ 
pearance of the speomcn determined Hhicfa of 
these two methods was to be used 

I \STien the flmd was cloudy or turbid it 
ausaxDcd that its ctaitri/uged sediment wottld jieJd 
ceOuUr material adequate for definitive diagoiaiei 
Thb type of spe ci men was ccstrifuged at 1300 
rpm for 13 minces. To de uraK' tbe oomber of 
cells which might wash off during fixatke and 
stalnmg, tBdes Mere prtcoared with albrnrun. Pre- 
paied slides were &Kd in a soiutioa of Garbo- 
wax and95^etJjylalcnhoL 
2. Fluids which were dear or only Uighily 
efoody in appearance were aspimed (o concam 
scant cellular material. These qieomem were 
pajKd under acuum through a 5 0 p membrane 
filter a porous membrane which coUected any 
ccUs suspended in the fluid on its surfocc- Prepaird 
filters were fixed in 93^^ ethyl alcohol- The ma¬ 
jority of OUT spedtncM were proccsed by the 
nwm h r ane filter technique. Both slides and filter 
were stained by the Papanicolaou method. 

AH excess centrifugate and any u*soc ftagroenu 
were oiade Into ccD blocks which were then salt 
to the Surgical Hatopathology Laboranay ter 
paraffin embedding and sectiming Cell block 
sectfors were stained with hematoxylin and eorfn- 
Thc numerical PapankohKni clacBiflcaaon was 
not used in this stiaiy for reperdog the c d lolsr 
findfa^ When the cellular pattern rrai compatible 
with that of carcinoma, it was so stated. Cases In 
which (he ceflular pattern was not indtesthe of 
malignancy were s ig n ed out as "no malignant ceils 
Identified.” In 12 cases where cell ular material 

MUlipoee Cocporstloe. Redfod UaMWta 
01730, U3A, 

polyecbykne fiytd UnJoo Gutwlc 

Oxpaatlon, Booth Ourirstoo W<u V’lrginla 23303, 
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■* Ciit>rtrrt/fd wne PoDrijr pff 

(CTwd (moml ctOi pouMy bmo tnjdtknd cdi 
nrrfc>i»i« (C»«- S T«bif lit O* m -m|i ,| j 
•« poodr to pmt Jt A^imh. Ccs^n 

c>*cWt d tb-c«bc*TiiTd iprcuren otdi cytokicr 
erf*» U«thT gT^tdai tpet im u W Fit 3 (X 500J. 


^aw xi!; rf few Mtteml froapi of typical 
refli with b y pad aixiiatk: podd The 
onskvifi' Imprealoii t cy tto ecopy w» thM the 
OnoDC bad rccuncii. 

Crfw 5 Ttd* prftfart’ t um or w*» ko by the 
urclcc^ BLdsloglc Ttinn i iliowcd p i^Tl ary 
trashtoDal cell csrciDOts*, Grade L W «en 
onabte to Bod any nuUgoant ccH* In the catha e r 
♦».>>< m4]k ipedintii or the bladder hrlfatkai. Irri¬ 
gation matrrlal wu Kanty and do cell blocks «erc 
[atf^tiTd bi thb case 

Os* i Bctaiae thb pxdent did DOt tolerate 
cystmiplc exandnatioa witfacatt anrsihala, vln- 
«n.«rinr< of the bladder waa oot enttrely t a t l rf a c - 
tory A trifOnhli was seen, and h aria h e fir ved to 
be the catae erf the padent* l y mptott* . As rcsiilt 
erf tte cytoiofy npon cf ceDs pnaept conyatthlc 
In ppcarance with origin fnn tranahlotial CcU 
cairinnna^ the pawnt was anesthedxcd and a 
caiebrf repeat cynOKoplc caa ndnatt on was car 
rkd out. Trlgonuh was rQI peent and, fat adcD- 
(fasn. two Tcry small papfOary lesion* wvc Idend 
a<Tt at die dcinc of the bla d d e r Tbt endn area of 
la t U i uum t was estbnattd at 0 6 ceo. Blopay rC' 
vealed « of the tedaea as a papfDary tr an s hion a l 
cell carmcna. Grade IL The second was so Hnall 
that nmcwal aad fttlftaradoD roedeed bs la de* 
sa tKtk n od od tfane was mflahk tor naero- 
» 1 » ii iL is>Wi 

Cfli i In thit tamt the tgo to gfa dt faaprOikA t 
cyitacopy «» “ p ee t o b le tar c la o eta of the pna* 
ta«e O) tede^ rrahiaaac of the amrt usd ceD 
btedt prrparadoDa fates the bladder far tga dun la- 
dkated the pracace of trasiiOQoal cdl eartfatotsa. 
The ongfatal hfacolafy rfides were reviewed aod 
noeacup y wasrrprated. Again, t» bladder Icdon 
waa Idesdfled. Hvm'u titsa ofaiafaied by tram- 
ui^thnl l ea x don shoved Grade IV traaiftlooal 
edl ca/ehmsa (squamous e ar d n ona) Invading 
the pacataic. Siuhacqucnl teyiew cf the oeexUc 
bf o pay orginally diagcoaed aa sAi. w r i4nnTT.s of 
the ptTMtacc rvfealed ihfa to be an error 

Cfass C. The bladder tamor fat this padest waa 
eetrede aad ta u mted with a cryttalfiDe depont. 
In DMje aredons of the foat tw cup Uoprfo there 
was acute aod chronic inflasBnatioQ ■">! iwr u - U 
The third baop^ tahen ua d cr anesthesia, was crfi- 
tajacd by oshg r eact, aiajjpe . Xlfarcwcopic emm- 
faiatHB of this matenal rmeakd as anaplastic 
c ar ^: ln o« Pa jamutned « be of tramidanal ccQ ori¬ 
gin. The cytologic Endfagi en the bladder farga- 
tjori preparationi were reported aa no malignaot 
CeQ* idcsilfacd. L^rge nimrfiert of Ulamnutory 
ceOi. BtoMcalcuH, and arattored atypical oKh were 
aho Board Two months after the arlgisal iodkgi 
w«« tTpoTtod, the c> ttilogtc mattiial indtajltg dw 
trf Woi and smears were rcriewed and empared 
wto^de [iilcTt» w, cpl c srcoocs of the anaplafdc 
tufflor Thfa reriew revealed mal%tumt eeBi both 
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FH 3 BUiMer srlcubD r>fTk«j— 

edb frwB poorfy dfSrnwiMl noitneo^ cd ««f 
I 'i ao rrta (^je Si, T*bl« U) Ootopm w<A crib fr«Di 
csftnotccd ipc ci g— b Flf 4 (X 300) 



Flf 4 C<cbncri«tl ^xxieei] Fpcit^y ^ 
■3-^rd traDridouJ crib rr^rfjlj from trumdo^ ««9 

cBdoamc (Cte a, Triik n). Crib » etxAfem] 
wo poorty pmmcd W ptrnw dlctwA Ctwyiwc 
cytric^y iri tbb ^ji bc mlM d ipcrinwa wfafa 

<ri *e H*VW knfariao ipc dwm b Flf S (X 300). 


pmsKc rf feir icmncml roup* ttTpicil 
BwnririoniJ ccUi with bypertfarocutic nucW. The 
aiokcin hnpfwtoo at cyrtowapT ww that the 
tmaor h*d recurred. 

CtM S Tbb pfttent' tumor w« •cen by the 
intAofbc wcdec* dewed % p»^i!l«ry 

cdl 1 irTtiTTwra, Oradc I )V ^^KTC 
fmable to find any oafifnaDt ccQi lo the otbeter 
lad wine ipe daCT or the biadder krifatkio. Irri- 
(•tfcn ratoial wm tetety aad do ccQ blocki were 
prepared hr Clib caac 

fw / Betatac ihb padent efid aot tobnee 
ty wi ti-^ eraffihiacion mihcut aoettberia, rho- 
a lVTyrtr.n thc Uadder was oM c n tbtiT ndiCK 
tnry A trigwltb wa» weti, and it waa bellrred to 
bo the the patknt’ lyiupnam. A* a remit 

«l dw cytDiai;y report ol cdkpreaeot cortiparihb 
hr appearanct with origin tieiui dvalxkaaal ceil 
f»r»4TWfi« d^ padeat wn auot h ttir ed and a 
oneful repeat cywMcspic eiauiiiirdop wu car 
rbd oqt Trifoud* waa idll pceacsit and, in addt- 
doB, two eery BnaH papillary ledtm* awe Idenii 
fled at the do« of the bladder The entire sea of 
In roiTT um n wa» eatfanated at 0 6 eSQu Blcp^ re- 
reakd oer oTihe bdou u a papOaiy traadnoeal 
cen carcuwdva, Grade IL The wcond waa n man 
(hat remoyal and folgnradoe nanliad ia in de> 
fu rdeo and m tbne wm amlibie ter akn- 
■iwiac QBinlnadarL 

5 In ihb we the oraicfb i Imfciirirai t 
cyxo Bop y «ai **prabaUe cai dnuiui of the proa- 
(ue. Oftiiaflc eraloadcn of (be Bixan and eeQ 
btocb prtparatkau from the biadder hrigatloB ln> 
dbated the prcvBce cf tranaltkisal can oardnoma. 
Tto orifiital Ujioiofy rlJdci were review ed and 
cyrttac op y was repeat^ Again, no bladder ICBon 
waa IderLifled. Howerer tbauc oi aainrd by ttasa- 
ineiiual le ^c d on showed Grade IV Quritkaial 
cdl carrlnoma (apBimui cardnoma) btradirig 
the proataic. Suiaicquent ic t m- w of tbe necdk 
bl^wy cngmaHy d lj f au a c d aa a diujeaid noma of 
the pnmc revealed thb rhafoom v be an error 
Cd* g Tbe biaddg tumor in thb p ad eat was 
Dcemric and en OJUawd whh cryftalhna depoait 
In dwe wedooi of thc first tw cop blopdca thcra 


Tbe third biopay taVm on d er amtbeak, waa ob> 
(mined by adn| a rewcvacope. kfkroacopic exanw 
iaadon of dui material rcv<sled an anaplsdc 
tajxiuouia praeiml to be of traroHfcaia) nd- 
glD Tbe cywiofic findlagi on tbe bladder trrif*- 
don perpandoDa were reported a* no maUgnam 
ceSa Ueodfied. Large nuuibai ^ InBaatmanry 
cefia,i nfaora lai n . andKraoefedafypJfalrrik—tyi 
Beard. Two iinoiiii after thc oriflaal 

were reported, tbe qrtofcgfc pmerial tDcUafla* tbe 
^ioet and anean were review ed and congjared 

wfab tbe aafc j oac up ic aretkna of tbe 

t iii nrr TU* review revealed ^rik both 
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Fif 4 C«bnmaaj mac ^xrimen Pottij jrf 
RTrd tnoKOoiai cdh pr^diy (rm tmaukv^ ce0 
fwtbcw (CW ». Tibie H). OOi an cawkrcd 
too pzrir po . « . na J « pmb i&rwifa 
eTa* 3 B 7 rf rim e»ibi:»rfi*ad j^ubi ia wih < 7 *A^ 
cri riK bivktn bT^iiko lyi tlj a m b Fij 3 (X 3QC»>. 


prwOM irf » fcw KBttcrcd groupo rf itrokal 
trwalik**! bypcrchnjtnatfc udri Tbc 

nrtita^ IuH« - urbn at cr *WK opr ww lJi»l the 
tnnur had injuied. 

Casa 3 Thli p»dau tutw ww mxn by tfae 
arobfta. HUtcJofte toctboi rterwed ■ p*pIIl*rT 
tnu^dcncl cell artiaoaa, Or*dc I We «rcre 
mabte CO flad enf maUgnut cdli h the catbeter 
ued urlix nxtim en or tbe bladder bilgaibu. Irrl- 
gatkMi fxitjsrlal wu Kanty aod do cell blocki nere 
pfrpaicd to thb f*K, 

CaM 4 Becaasc tfak padeat did oot tolente 
cyKCMCoplc cmsloaclac wltbout aa n tli e ria, Tint- 
aHMtfan ^ tbe bWc-CiH- wu DOC enllidy ndd!ac 
tory A trig^tb wu kcd, and It waa bcCcved to 
be ibe cane of tbe padent’i (yuipmaa A« a rnolc 
of ibe cyiobfy irpcn of cclb pmenc cmpatlbb 
fai appearance triih origin from tmrfdonal ccQ 
tbe patfefit was aBettbctfaed and 
cmnAil repeat cyatncnplc nanilnjriQct wai car 
rled on. Tr%t3citb waa idD ptent and. In addl- 
tkao, tm very MSaQ papfUary lotont wm Identi 
fled at the dcanc of tbc bla d dcT Tbe entire area cf 
lu t u b eiiB ot waa admatrd at 00 cxn. Biop>r re- 
acalcd one of tbe kabu as papfllary tr an a hion a l 
ckD carebsoenn, Onde II. Tbe Kcood warn amall 
ibatf ranevai and foiganubci rmJtcd b bs de- 
jcractke aad so tboe >«as av^lable br iulao- 

Cea i la (bb e«e ibe u i ob^kt *y hap ifbu at 
eyBOscDpy %b pnbabk c amac a Ba ef tbe prsa- 
tatr Cyiobfb rvBliBtkn ef tbe Kseirs aid csO 
btodi treptfatkxa frean tbe bladder bri gadou Is* 
tficaad tbe pramee ef tr an d rira iaJ cell apttoocBa. 
Tbe crlglaal hbttilofT iBdes «as rerbaed and 
lyUcacopy waa repealed Again, do bladder kikai 
vai Identified. Hc^ew daue obtained by tran- 
nretbnl ilbuI oo ibonj OrMie IV trandtknal 
ciD cartdnocsa (apiaximi r»rf4i^f«w) kmefing 
Ibe p ro uaie Sobarquatt rerl L w cf dv Dccdb 
bio|^ taifinaOy i flagjwti « a deuocaicfnoma of 
the proKate rewsled tbb tflagooib to be an etrer 
Cast g The bladder tuaor In tbb patient was 
uujcak. and encruaed with cryitalhiK depoaiL 
Is tbne Bttlons of the fine tw9 ezrp blopaka there 
was aentr aad cbnnlc btA a rm na rtiMi »tv^ iw n '^ k 
Tte third taXrn andcr annlbeda, was ob¬ 

tained by oabig us e t- a mup e, MkroBopic ■• ■■" v - 
Inatka t of this maicilal roeafed an anaptasde 
carcinoma preauined to b« of tranitkiQal crl- 
fto- The cytologic findbgi cat tbe blackkr Irrlga- 
doo ^Tparatloa were repor te d as ao malignant 
cefis Idratifled. Large ntnnbers of btflammatory 
eelb, tnicjocalcnfi, and n acred atypical celli were 
■1** nerrd. Two mootha after tbe nr 4gtr»l fi rwUry 

wo* tepened, tbc cytologic matnial faadtjcfii^ tbc 
®11 Woti and tmears woe reviewed and compared 
widi the mlotacopic Kctfaos of the anaplafric 
ryjMor This review rercaled malignant ceDi both 
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In the fTtoJogic nuean and in the ccQ bkeb. The 
celb were being only tbgfadj lir^ than 

lymphocyto, and appeared rir^ly and in 1/wv.f 
durtm. The anapl arfc lumorcdb wereaomorhat 
rcmmhcCTit of mall cell cartinoina of the J 

C*Jtj 7 ad 8 In the firrt of (bcK caja tw «m»n 
jodle tumoo we men by 0* urologirt at the 
time of c>-»ttwcopi TIk blo^ uJeen at that time 
ihoNvcd ocly chronic inflaminatitm. In the vccond 
c** a ttmwr v«a abo vinuUacd «t c>-«o*cop> and 
the biopiy vrw ocgatht for maUgniocy Cytologic 
itudici in both hutanca mot diagztoatic of iramt' 
donal cell cardnoma. Bccaiue of the cytokgy re- 
peru of cardnoma, repeat biopsie) here pcHonsed 
on both paticnti and coofimied tl^ c> cofc^ di- 
agnoMX 


HOT rrcogniied ai being atypical (Plate 
I G) but a definitive diaRwafa could be mad* in 

theae caaci only i^agroenti of cardDOcna appeared 

la the cell blodc pccparalioca (Plate I H and 1) 
In evaJuadny voidrf urine, expanded criteru of 
n“%nancy (Lc, the pc e a eotc of benign, netj- 

colomnarcelh, ckjogated tranddonalceQi, 

p a litade ^xmadom, ben^ papfOary fioodi, or 
increased ccDularfty) hate bra usrd to improve 
the dctecdoa of th» (ow grade tumon by smm 
author*.* »!**».« 

AU of these criteria Here fisuad frtqocntlv in 
the ‘‘ncainaP’ bladder irrigatkn ip e dmen and 
could not be coo d d a cd as nupldoai for nahg- 
naia::> in these ipcdmcm. 


/*is«*tnrr tr FutiiMfi (7aKr UI) 

Of the 12 cases In vrbscb cyiologlc finding* were 
iocoocJmhT or indicated atypla, only nioe were 
directly corK er ncri with cell* tourKi In the brig** 
tkm t p edm cD. In the other there case* the abocr 
roal ccUi were found in the calbctcrited urine 
from patkoa with renal disease. 

Iq these ou ct , three of the padena bad been Ir 
radiated and four bad chrook eyidda In one case 
celltilar dhtonlon due to ooUecdoe of the hrlgic 
tioD ui dbdll ed water made a diagnosa irepoaaible. 
In another case, greatly enlarged hue obrloutly 
benign cells were suggesdre of a folic sod de^ 
fide:^ 

Sub^ucQt spedmem and foUow up studies of 
these paiiena was iodieathT of probable ootwna- 
Itgnant dn ea s e 

CVrxJiixfso IXacRimow or rnt UaixAa* 
BtADDu laasoATtOK SracooK 

The cellular npiplrt obcaln*d fiom the bladder 
ifr ig a don tpedmai tetinlque are distincUy differ- 
cut from those of cither voided or calheterlced 
urine and are, therefore, profusely illii«rate<L 


Cm ru mm a 


Biaarre nudear coofiguradoas, coarse udotb 
chromatin dumping within faregular ouckar 
membranes, hypercfafoc n a rt . i , macronucieoll, and 
lyncytlal groups with great variatloo In dxe and 
^p.» charaetcraed the traonponal cdl card- 
Doma Grade 11 or greater (Plate IA-E; Nuclear/ 
cytoplasmic ratios were altered in (avor of the 
nuclens, escept in the case of low grade carci¬ 
nomas. In the irTig*tii» s prei t nmt, cell popula¬ 
tions were mexe than adequate for a definidre 


diaffoosis. 

Cdls tienved from transitwtial papQloma at the 
hl*d(fcr re to Grade I papiUary traafitional «U 
DM UfcDOficd .. mDbg^t 
I F) In son* instances cdls from these 


\irms8 ffndtdiiim 

The predominate, noo-oullgnant celb nere the 
wcU-diffcrentlatcd columnar and the traasitnna] 
cpltbcbuxo (naie n A) \ ariadoo in morphoiogy 
was coaunon, even widun the tame ipeciroea. 

JVai nh w*#/ Gtifr Trensitxasal ceils cabihited 
great variatfan in shape auid sire. They appeared 
singly and is sheets. iSc single cell ranged In nee 
troa i£_f 2 .ji 0 ^^»aod copo Uoed bom ooe lo 5i| 
nuclei It was pofyUettfinr filiogsfS in snape * 
Sheets varied from patraiests of polybedral ceDs 
with abtmdaot cytoplasa (Place II B) to plaques 
cocBpcaed of smaO round ctib with scant cyto¬ 
plasm (Elate II C) In risec n, the htdividoal cefls 
usually coctabed no mere than two cucki The 
tranduonal cell was recogobed by id cuckar 
charactcrlsdcs. The pal e ita.ioing nockus Has 
enorckd by a dense mSnbrane. A few fine or 
medium-sued chrtzmatm dumps were scattered 
throughout or arranged peripherally in an other 
wise empty-appearing str ucture. Single re muhi- 
pk, round or irreguiarly-shapcd eosinophilic 
nucleoli were tmtally present (Plate II D) 

Cytoplasm \rai dense, opaque and umaJiy 
cranopbilk. lo nme cases brah-lie borders ex 
tended from the cytoplaamk membrane (Plate II 

E) 

Multiple vamolei were almost always prcjenii 
(natc II F) They differed from vacuoJes of le- 
credon and re g e n er a tkm by their “dry” appear \ 
ance, resembling wrinkles or blisters poinbly 
caused by strttcbiBg or uneven thlnnhig of the* 
cytrqslasmlc membrsine. 

Transitional celb in the bladder irrigation did 
not differ appreoabiy lo appea r a n c e from tho« 
dcKribed m voided re catbctmied urine. The 
ooly prmlhk* exception was the multmudeattd 
(or giant multmuckaiedl transuionaJ cell re¬ 
ported to be ch ar ac te r i sik of catbetcrLced urine 
of ureteral or renal pcMc origin,** * and wbkh 
hmm been found m the tubules of the h tmun kid 
ney • Such celb appeared frequently in bladder 
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in the cjtoloiric smnn aod in the ccD block*. Tht 
ctOI* cnall, being only illghti) larger ihaii 
i)Ttipbocyte*, and appeared nn^ and in kx»e 
cluster*. The anaplasuc tumor ceTk >s-cre aomewbat 
rcminifccnt oftniall ceil cardDOma of tbe long 
Catrx 7 tad S. In the Cm of these cases two small 
»^4^1e tumor* vrrre »een bj the urologist at tt^ 
time of cyitoicopy The btopsy taken at that 
showed ewiy chronic bdUmmation. In the t e o o ad 
case a tumor vrai also viiuallxed at C)’»lo*copy and 
the b»psy wai iwgath-e for mahgnaiicy Oytologlc 
studK* in both Instances were diagrtoidc of transt* 
Uonal cell cardnoma. Because of the cytology re¬ 
port* of carcinoma, repeal blopoe* nere perfraToed 
On both patients and confirmed the cyudoglc dl- 
agnoacs. 


Jeswes ww recojnlicd as being atypical (Hate 
I G) but a definitive diagnosis could be made In 
Ji** only if^iagrocnts of cardnoma a pp e aled 
in the cell block preparattmi (Plate I H and I) 

In evahiaimc voided unoe, mpanded critcra of 
maJignaocy (Lc^ the pre s eD Ce of benign, dod- 
fili ^t cd columnar cell*, elongated tra nt i iM-irr^l 
palh ad c fenuadoos, benign papQlary fronds, or 
increased crihilarity) ha%'e botn used to l iTi [ m n. 'r 
the dctcotioo of tbM low grade tomon by sock 
author*.* t ti n t« 

All of these adteria were kxmd f rct pj ently in 
the "DOrmal” bladder irrigabon md 

could not be coosxlcrcd as suspidous fx maOr- 
Muicy bi these speenneas. 


/arsarhmn ^ Atrfacal CyUltfu Fradia^s (ToWr III) 

Of the 12 cases in which cytologic were 

Inconclnslvc or indicated atypia, only nine were 
diiTciiy concerned with cell* found fa the Irriga- 
tion tpeciTDca. In the other three cases the abnor 
mal cells were found in the caibeterired unoe 
from padenti with renal disease. 

In these ca«s, three of the paocnti bad been ir 
nduied and four had chronic QTtios In one case 
cdlolar distortloa due to coUeoloa of the br^a- 
tloo in distilled water made a dlagoosis ImpcMcble. 
In another ease, greatly enlarged but obviously 
benign cells were digestive of a foUc acsd de- 
fide^ 

Subsequent ^edmem and follow up studies of 
these patknts was indlcathe of probable non-ma 
lignant dis ea se. 

Cytolooio DracatmoM or TKa Uresary 
BLADDE a laaKSATSom Srccnitw 

Tbe cellular samples obtained from the bfadda- 
imgation ipccmien technique arc dmmetiy differ¬ 
ent from those of dibcr seided cr catfar te naed 
urfae and are, therefore, pcofmcly Ulustrated. 


Gnoassw 


pl ia n r nuclcar configurations, coarse uneven 
chromatin clumpmg within irregular nuclear 
membranci, hyperehromasia, macrmrocleoli, and 
cjmcytial groopn with great variation fa sue and 
ifiapc, charweicrired the tramitJonal cell card- 
noma Gnaic 11 or greater (Plate I A-E) Nudear/ 
cytoplasmic ratko were altered fa favor of tbe 
ntadem, except fa the case of low grade card- 
Doroai. In the irngatioo tpe cimm i, ccB popula¬ 
tions were mere than adequate for a deffainw 


jgnodi. _ i__ 

Cdh dcrbTd from transidcmal papflloma of tte 

wjder «■ from Grade I papmary iraminonal ceU 

late I F) In tom fastance* celh from these 


The predcanfaate, coo-malignant erfis were the 
weU-diffcTcn dated cofumnar and the trandoocal 
cpitbdlum (Hate 11 A) \ ariation b morphology 
was common, c\‘m within tbe qttw- q^edtocn. 

Trs9UiS)vMf CtUs Transitlanal cefis exhibited 
great vananoo in shape and size. They appeared 
singly and in sheets. The single cell ranged m rire 
from jO to 150 fl an d coota locd from one to 351 
DUckLit was OT Ungaterl to sliapr ^ 

Sbeets varied from pavements of polybedral 
with abundant c>-topiasn (Plate II B) to pUqw* 
coop p ose d of round cells with scant cftf 
plasm (Hair 11 C) In iheets, the fathvsdual crib 
ttsuaUy contained no more iJun two nocld. Tbe 
transidoaa) ceB was rctogaaed by its nudear 
characteristics. Tbe pal e «r»tning nudeu* was 
euelrded by a dense mHobraiie. A firw fine or 
medluoi-sized chromatin dumps were scattered 
throughout or arranged pcnpbcndly fa an utlei 
wfa: entity appearing stiuctmc. Singie or anilri- 
ple, round or brcgulari)-shaped tosmophJlic 
Dodeoii were usually p r esen t (Pl^ II D) 
Cytoplasm was dense, opaque and umally 
c>'aDopbiIic. In s o m e cases bnah-like border* ex 
tended from the cytoplasmic membrane (Plate H 

E) 

hlultiple ^-acnola were almost aIwa>-» present | 
(Plate II F) They differed from vacuoia of le- 
creiloD and regeneratkm by their “dry” appear 
ance, r es e m bling wifakfci or blistm poiibly 
caused by stretching or une ven thinnfag of the* 
cytoplasnuc membrape. 

Tnmdtkmal ccfli fa the bladder IrrigatioD did 
not differ appreciably fa appearance from ibow 
described fa xaded cr cathetenaed unne. The 
only pottible exception was the multfaudeaied 
(or giant trandfiocal ctS re¬ 

ported to be charactcritnc of cathetemed unne 
of ureteral or renal pelvic origin,** * and which 
has been feund m the tuboks of the h um a n kid¬ 
ney • Such cefis appeared frcqoenil) in bladder 
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n trl 

BUlider mgstiDn \ E; Caietnotm cdJ* oot h*(b t^^car/cyfufJ^m uu ruum m 

midar liir and *uinmj reaction, and chrowwun duinpuic Fj Bcnifti coJumiu and ajwmiuJ rpi SdiJ 
«U» fC**" I T*b*e U) compare w ih Plate fl \) diagnuaa based on mrue frajr sm ui HI WoeV (H) 
0)Slwttof tfpataj tr»iWixjon«J epnbdiaJ cells (Case Tab! IJ) cdb are not rtatsjdr-rrd »id&-fei3 fr aboca 
mi to permit * definitive dU^uosa of camnoma. OUktmks bftsed on tow frajpneni m eiJ Wort (>er 11 
H) 'Ihae trwfiacnt In ceil block prepared from bladder utiptinn -eamfui te (Car ) Table {{) tho^uif 
crmittitiaoal cdl carciooma, g ade 1 Cdb idenufiabte as caiemonta ‘Mere oot fcuiid in viiean or roerobraor 
filter preparatiant (see F) II Tissue frag nent in csO bfaxl prepared ftoen rmg tion enmluB (<-«•« 2 
Table II) sbowing papSiary transitianai odl catcinoma, grade fl cdb idcciu/iabie at arrmonia in *j le r« 
ol iDembranc filter pirparatkass (see G) X 300 H X ( X IMl 
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PUten 

HkcUn- mg ckai l y f c mnw S) Cofaiir ud tmJaoral cptcbdUl (tQ* B mnd C) Shnti d tmMaoal 
edit D) Xldtkndeacrd nmcxsal rpUbdlil ecO vtlh pnorisca addoptUc ockImIL E] Onupa at grad- 
tmcil crOt pradorreortc. F) Md n otriatrJ tneddmal ccB «lifa cywplMaae raoKAaadoo. G) Omt, 
nltradnvdtraaanulcril Cca^mkidae kh tranatiaw] cd b upper right kanl emteraadedHour 
ed« b tuchfraad (X VO) 
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PUk III 

Bltddcr arjfSDon tpexdima \) Cdttmoar ccUf wltb papQlajy ctnBfuraike, p^qiSiarf fr o od* B) Cd 
umnar cdh. f Ltm cffccu C) CcJumav ccQi, ap pir u tly qrigpt ed tcMvd * ntrlact mad pemiblf rrttaJrtpy 
imnloal ban. D) Cfiiated cohunctcr epltbriiai ccQi. £) TVansMooal and cxJimaar cpitbdiai ccU* typioi <i 
lh£ UaddCT bricalian mrct o rn . Tbe Itcquenc occurrence ofcn^unmar edit ag ou^iy ti^jcui dut ax le«» aotne 
tboe « 1 ^f^vw»^ar edi fam ocfaliace ftum tbe bladder cplxbdium. F) Laric abMt of traoddooU epdtbdia] 
edit. Note mhodc )^we- G) MuJtlaudeated hi nlac y t e Note <uzd 7 cytoplatin. Cbtnparc aicb mdtinndeaced 
trantltkoaJ rpitbdlal edit to HaCQ I O and I H) AeidephBk iaomcjtofiMsadc bxiuiim in bittacric. 1) Mb! 
limKleated traisltkRUl epllbdial cdl tdtb in ga c yto | rf«rafc fadudoa. Tbeie lo rhw l oni am /dachdr lax;fc 
ard ird-brown or jdkw-browi Ja cdor t^-C X 3CD D X JOOO E~I X XX>) 
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krigmiom (H«tt H G) UpuDt tber 
hi nnmlw bot b wtne fatocn they »ere tfac 
pre d ci nhani ceD type, la thi* ttudy 18 retro- 

j i' m It cwbetcrfaaoon ^Tliiiroi were reedved 
£n*n tbe rend pelre*. MultbradcmSEd tr»irWemil 
>fTli appojeil b orily half of thoe and none of 
tbe bdtridaal equaled ritlicf la itta or b 
tSe number of mjch l tfacBC feemd b thr hladdrr 


Irrlgattao. 

CiUs fYAiiiirur crib eppeared dagly 
b ibceu, papdarT froeidi, n*ttc trmadoei, 
or b tooeyeomb and/* grape^ie cLufimi (Plato 
m A-C) Nueiiw chromado wai finely g m>»^ 
»T>t c'cnJy dapq wd »Uhb drfin^fc Lwrder 
NodcoB were rare Hyperchromada a,ai coen- 
fTw Scalmag iractkn of tbe tranduceat cyto- 
ptaan «.a) ri rti#r btertanfiate or eyKinpU&c 
Terminal jdatn »oe fiTqnmdy prtm tod t 
rnT<^ dlia '•■ere dcarty TBtbie (Race m D) 

It k known that, occaakBtQy creu of (be 
h3»AW are r 'lwil by dngle la) er of enfurtmar 
tnoena-prodn du g erili,° and tbu porika of (be 
ttmU Timhra b hned whh fcntifi^ * paeudo- 


Usmg (he taboln aetd doca of tbe prtauee can 
fh rbe » Ban-efiUted cuiaddai and catairmar 
crib* Abo, b bo<h taa dcnflcr crib can be 
died finn (he ephfaAzm iobf the Unmac of 
klorgagul aad (be flaad* of liare. 

mJilirmmr f»fT« ■ |H li-aj Tl( b tbC 

majoncy of l ll^ g ■lh— dilatedcafumar 

crili app ea r bJ leai frequoidy The cfinkal hb- 
icrks ri die pedesu with mhfmrtar celb lo theb 
hrtgadon wrnpLn acre o verfed that oritbar tbe 
*l|b of tbCK crib ear ihrtr cortriatkei to 
i preUi e dbeaa; entky wto pcadhk Uowea* 
tbe frequent oecurmice of fnVTmtiar crib b 
bladtkr Li k iatkaa ttr oo g iy that at 

lean torae of them mat be dc riW d from tbo 
Qnbf of the Ui ' lua ry bladder 
Trandrtnral and cafamuar eetif, co-cdfdiig 
whlna tbe Tne ^KcbDcn, eharaCtorbed the 
bladder ferlgajJun i prolig cn. Unitllf tbey were 
famd b more than ooc of tbrir moepbologfc 
(wan, Tbu* typbal Ir ri gaikai mkht cootab 
■bfte tra n btfa u al crib of wbn aaei, trm 


along wUh dsgb and rivotcred cohnaaar crib 
(Flaa; m E) Small iMBben of btermedlBle ami 
■Jpafitbl fqnaiDOUi crib ane lottod b many 
^K’-Imeia aW Xlitnoc fiqiaa vitjo firqueody 
pee a-iU (Plate III P) 

Nwf^oWbf F i /mmi , Poly ic n rph optrieaf Ico- 
L£«:r«i red Uocri crib hacti^ ftitgi, trfcionKt- 
nadt, ^Krmuoicta. casa. mkrocaieull, sad dct« 
eryatab were obamed oetaAaiaDy Sh^ ami 
*iltfamdeated hbtiocylc* were idendaed by 
Ibeir Sasmy eyaDpiaacs aad ebsraaeri«fc nwlri 
(Plate 1110) 


f«ii^ yin ^JanrA- eodnophibc bdinjoo bodW 
aa deaolbed by Mriamcd and Wolhnita* were 
frjifwt b otTr coe-half of tbe irrigate tperiraeta 
(Plate III H) GenefaDy tbe ceD cootabln* tbe 
IndoBaa raemWed hbtiocyte with dcgcocra led 
orieui, but b three esaea (he cril app ear ed to be 
tneddorial b origb Other cy tuplaunic bxJo- 
liom ap pe ar ed frequcnily b trrD-ptescrvtd 
(ranaboBal q42j, nperially in tbrir giant malti- 
troricaicd form (Plate IH 1) 

I traundcar bdonons were found b three of 
our Viral bchttiaDt were faood b vedded 
tatac coUetttd bren (emale padeni dadne 
follow up Madia for luipectrd reaal dbeatc 
(Plato I\ A) Eadaoffdllc beranodear luluikma 
were otwYNTd b the Irrigation iprdrncm of ttto 
oibcr cata (natt IV B> One ri tbctc patknta 
had adenpe a w ifOTTa cf thc coloa and tbe other 
bad adenocarrinoma of tbe urethra. 

OaVHficd ooo tj c tio ot with paipberal cmcentrlc 
lacobadcra were found b 13 gwrini^.,. (Plate 
I\ C) All 15 padenti were maltf and tforuc 
■xtfou rrvcakd that 12 bad benign proatatic 
hypepSada and three bad id e aocar rirgTia of 
the pmatatc It waa amrmed, (herri b e. that 
(hoe cc m crctlcpi wore ctrpen aroylacea (irttm 
(be prana te gland. 

fia Mt£Mm Efitt rrilolar altmiioM 
gexbf rtrpooae to bratfiadon b Uaddo- 
fufoo* were to tbov deauILed b orlae 

tperitoeu ** Irradlatta teacDeci of epi- 
(hrilal crib pt aeattri b terera] w«yi la «Qme 
cata there wsf predo m laaneg cf biaaefotted 
or oatddtnJcleaied formi (Plato IV D) In otben, 
er m emc enlargemret of crib wm tmted with 
meperdonate ajlargcmeal of oudel (Plate IV 
b) Odes large vacuota filled tbe enttre cell 
caodog thc nodri to protrude pcripboaHy 
(Plate IV F) Ahbotigh crib with c^rac 
terbtia were found b nocmaT' 
they ’^JT few b potnber and toattered tbrougb' 
out the Mnear In the pi i jeixt of kratflati* thc 
•Iwed eeH prtdcgfrnatcd or were eery narocTcna. 

•SfMMT Mft^Usit A cyn^tgk dlagncri* cf 

aqminout metaplada of the bUikfoc w«i w^getted 

b (be krigadotu of both mala aad Gsnalei by 
pmfcsabanee of flat poiybcdral crib with 
node cw redcular udo EorinophlUa and cytt>- 
pUank gmaiilatioei were frequciMly obterved b 
thcto tpedmeni But dnee uv n igcn tiwrmpy 
**HotM druRt and tbe aormal eyde of the pre- 
meoopautal fernale can ebdt thc earn.- ce qjut a e 
from bladder epfahdium," a deflnhhr dlagaosb 
rimctapfiria wa* dctct o em pte d - 
d^^caf I tbe nltto hTgtidara where 

dribdibe dtagnorii wa* not inadc, the abncrmal 
crib were found b boiated ihect* (Plato IV G-1) 
•caUcred thrwjgtsna thc tmrar and wee lea 




Pt V l\ 

A)\Medunor I tr Dud -r tr*J fy Toy, Bf BUidf r I ir^udrir mclu- 

iiom. Tboc bretfedy •odophii.: twlimom werr found In mopjucno witb -dcTxjc*rc*nom. h-d jdw 
Cifdnonu of ibc ca/ai. ooe hnd ndrmjMrcuwm. of thr urrthrm) (X I KMJ) CJ BUdda tmo ten *p« moi 
CwpOT junyljcfd, *uned to be rf pro«iuc onfin ( x VJO/ Uj JmdtMtko retc tan ir*«i(wn*J eptcbduim 
Note fmjocDcy ef Wnuckaikm (X XCI E) EUaddrr irnx»tk« tptdjnn Imduoua rr^cticn, traiwcMMJ 
qJlheJ Din Note lacrmed node*i *nd cril lire (X 'k)0/ F) flfodder £rT^ucia#i»ximen InwlaUija irstctKn 
rfxTwinp epitbHaJ «fli with extreme ■ruoit^uen of cywpitstn (x VO; G/ Bladder ht^cko 

tpeduKU Sheet of tjrpicml tnndtioo^ celh from pMUait mdt ebitme cymh (X VJUJ Hj Sadder ur^atioB 
apedmrn Sheet rfatn*ul cell* from parieoi »rr»dljird for emkad aitnno™ fx JU); /; BUdder irrixactM 

ipcdcDCn Sheet rfat7pfc»l timmiticMl cetb ftwo p*tlent wfifa chronic cyxdil* (X 300) 
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wUitocraeT rf balpi iraJlblrf aJunto e^K 

FtJb^ nato UW O nrol cmtoa* 1» trmoJdwl =fb, pjll«d= (atoCT, bn.^ 
.~Vto nb. to. ptpnify "“J bc^ 

Bccnae *D d»c witcri* h*« been described to 
DacCMKr^ dw »b#ence of papfllsry cirelricm* of the btod- 

UtoT crtokw ■» wk>»P'«‘ 

. ^ ^ ,„ ,T,, _^vj_ Wnw limited dUgnottic «3 dc aod will calf wve to 

s ujL r aDO br the nrofcnW, jxtwkt bcc*w __ ^ , 

^Tcep^ desree rf <S»fMic Kcamef k UsctensC tta number of IriK-podiK cytofogT 

Bpjillr tModUCd with high lac id e n ee of kke- «?■*«. _ 

.ton A. totrf to b tl« bnodto Q^ ptoto tte to of 

mtoJtonto b totoT to otto .to .to.^ « ton h th o Jyotoa 
□^MoobtetoJotafathotolto bdto of Cotlto Tto to bra 

b ptoon. nnto dto total o. ctor too-J » 1^ bltocr 
tedtomnol.Ch»rflboptolon.tonnn- to wnkto » bo oratollon rf oito 

tood to fto»»iir In ■!>= ototopic ototo ndtaonn to cyto^ cranb^ bo 
to of tltao y to n. loolodo to coOoU. bltoo. wo no. oorlod ooi nto U. oyiol^ 
rto to poor pootatolon rf eolbbr ntaptol. npoot bdkto a toconoby Unto bo* 
ckci«j»Uaca(^ rallied thu klK-podtive re 
.ttnapti to lii^ewc the friWW ’yWd/soia pt^swd to &bo-ocst«3Tt raala IC 

•od peeKrv»*» of cell* here hjdoded wacen- «*rty dettcdc® lad proper cscttcl irf occup* 
treocPD tedmiqaci.* h«rtng tb: Mdat cKrebe tfc««l w*» id be »ccompDibed H also 

;sigr to vddo»u coOection of repeat gwd- knew that bW-peddre rtperti based oo these 
toto. *. .tot • expanded erheria woald not be acceptable in 

The* tedmkitM nritbtf affect the ttm*r whkb n»tioe eyo^ paette. Otben wbo have **►- 
tte aot mlDr aidlaa: ceQd ** * nor aid fa mpiotly adopted hk oiterla may not h*% been 
the pwTitknofcelbwhkh base tlrc*fy under ware cf hk Bxhattoo* ix ibrir nm. 
gone degeasadan i lml i^ rtw i i ' pu fad of oorage Stoce il xse ce Uul aT cdinhii omd by Crabbe 
la the v^ry Uaddo- and ethos b eraha dug voided Drine, am presBt 

*i«rtpU> 111 Iff dy y i e U f A b the QB^crity of Dcrasl H i tideT brigatioBSi 

—II ■ I ■ uH cElhdaf maisbl fer they onnet be applied m dlagneaib of maOg* 
m Um fif ^ ibi tvtliAtkn, tbn o w co t oL^ thk nancy b them tpedcpCDs Fee ibeac icatai* the 
jnbiem ettes^ asrd b rvaJnaibg bladder Irii ga li on tam- 

Anotber Afficohy OKctmtered b (xiiH cysof' pb* arc net espanded <x o j o tii rc d , bat employ 
ogy b the bdtf&ty of the cytnpctbdofbt to tOt- principles dmiJar to thow nmd b eraluatbf cclb 
tinpddi between cc!b dulw-d Erotn weil-<fiff«r«»- irotn taher wgan sy^ena. 

tated paplEary traodtkxial ceD carclmna and Ihrm were no fabe-podthe diagnosn b this 
Ihcae d eri ve d frean nor iud tr a i i d i h» v«l ep^. study There v^rc only nine cases b which cellnlar 
tbeQimi or bom epithelium affected by b^atmna' matofaJ was coosldoed atypical or bcooebahe 
lory or otli p non-nolaptant cooefitkiDa. lo ivfr, tor a deffmthe dlagrtoda. 

h has bees stated that im grade papillary uau d- I iplie of the cited probtema asasdated with 
tknsl cell r *ndTir»-n« (gd paptOoma of the blad- amrtttiy employed tedhniqoci, the vahe <J 
der are ncoplaasi which cannot be leoogaiird urinary rytol^ ha* been estabfiifaed b the 
09 the basU of rriliJif criteria* alone aod wtU (fiagot^b of ledoiia arfalng from dK ti wrrdi l fwl 
be dagnosed only tf dwoe fragmeut appears rtadjeOum (txotheUam) of the urinary tracti 
b the KDcared srffimeuf or the cell hlocL tododing urethra, urhuiry areten, and! 

Soeh tkwse Iragmenti were Jomad b half of the renal peivfa »• “• ■* w *. a Urinary' 

cell bJock* fKipaieil from the bladder Ir ri ga tfa u a cytulcgy ha* proven lo be partknlariy hripiil 
of p» dents with mahgnancy I one case the b the deiecnoo of b iltu and early bvanve, 
tkme fragment wi* dia^noaio of low grade oonpapdlary cardiwna of the hUAW becatwc 
tuns* not ri at s Tbnl cystoaegf^mOy I anotbes tystncoplc firribgi b iVv^ padcnti n»y bei 
caK the li>w grada imnca was leen cys to mopy normal or lTv<»»t4iy ilirt«tU* from iff* of 


but war not confirmed on &tk bbpay 
Sense anthors have tried to hnprovo the cb- 
tocdcai of well dl&renriated papnbiy trai^doaal 


Bamniauary cr other benign ccrtdfalocu " 


Periodic cytoicglc rrambirkn of icine b b- 


dhnstdUe fcr tic earilea detcetk. cf ramrren 
nsaBsa*^ to bclnde adfiticnal arehbectaral cardpo m* b padem* with Feevkscaly treaied 
^bladder mmn. and b the cij^detectksn 
men*, the* amhoei^ heve cooddered of cambncia developli^ b bdwtrial werkeis 
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Cytologic Differentiation of Carcinoma of the Breast 
by Electron Microscopy 

Tariii M Morad, itD PhJJ 

Drpartmrwt CWtjc ^ Tht Oku Sitte Umrmtn (Mnim, Oku ^SilC US A 


da«ificati«a rf camoocu ot che 
boast lu\-c been proposed * * s « i Tboe 
ficttkini, »lihough useful In a. Krrio erf case*, »re 
of Uttle help In ite naluatieo of t tingle cate. Tlrt 
falure of oistltig light m ler ot c o p te claaificatiow 
to predict the progoosh and respone to phaxnui 
coiogk tgcnti ii mainly due to the tamdoo In 
histofafic pattern of brewt carefoomi. Thh sari*- 
Dtw frequeedy it teen in different p*m of the 
tame tumor and tlm In the n»ctafta»«. Tberefore 
another method for breait li 

needed. 

Prcvioiidf we ptopoted tiiat mcduU&ry car 
onotoa ori^^tet from ductal cpltheEal ce& nod 
the •rirrhotu \ ariety from rn)-ocpi(behal ceCa.* In 
our arudy <m dbttudecMRur tod oarmal breast 
we showed that myoeplibeliiJ ctB* ciny oo tfarfr 
plasma awmbnine certain e uiyi o ei that are lack 
Ing in ductal and ducxuUr epithelial celk * la the 
pfeteet study breast ca r duo maa were examined by 
light micnocopy eketroo ud cfos o o p y sod Cght 
ajodckctroD-miooscapkhhtochcniiitr) Tbeitody 
re ret ied that hreatt cardooiiu may arbe ftocn 
m yorpithehaJ adh, ductal epithelial crib, or 
ductular qpithdlal celh of the recretory unit of 
the breast It is suggested that the beharior of the 
tumor b related to Iti ccQular origbt 

hlATEUAt tjeo Mrracw* 


fi>r «-ere adenosine tr^iosphatuc (A'TPaieJ, Ido- 
sine dlpiwsphatase (lDPase)» altaaDC phos¬ 
phatase (Akpase) ^ and acid phosphaose (Atpae). 
After incubadoo a few secdotH were treated vnih 
1*~ a mnr i n huD sulfide for ftio pil nnti^ wmted 
and mounted oo slides, and studied with a hffet 
mkroscDpe. The remaining secdont were waiijed 
in OJ M socrosc, pewfixtd fa OtCH» fa 
phosphate buffo- tor cue hour and pn x esKd br 
electnm mJcrwcopic study TInu** was embedded 
In DER_* Thm tecdoos %rerc cut ivt stained with 
uraoyl aceute** for entyme localfaadog onhr and 
whh umiyl acnaie and lead dtraie*‘ for tihre* 
structural cl aw i fic a ri oo of the tnmor Hematcocyfci 
and eodo rtained scettij m were retfewed and the 
fi o ding s woe oampared with those obserted by 
ektiTDo nueroKopy and hbtochemstry 

RaTLTS 

The cardjsotiui of the breast were cbMifred as 
myogpi di eibl. ductal q^thdiaJ or ductolar epi 
thclial. or ductolar eplihchal accemhog to (b^ 
cell* of origin b the aroetoi y unit of the breast 

UjttfOieltdl twrmemo 

Myorpithebai camneana arises from the myo- 
ephheftal ceils summidaig (he ducts and ductuks 
of the secnrtQO’ unit of the breast Twehe cases 


Breast caiebonu* were conreted from luigicai 
material •elected at random. The onfy infenoa- 
twn used at the linie of ctfleriiag the liauc was 
tlw- name, date, dlagnosb (hmlted to caronoau or 
benign) and the suii^ical ptatbotogy mimber The 
were then classified la my laboratory ac 
(xrding' to the c uryuj e reaction and efectroo 
njlciDScopfo morphology mtn nryoepithehat, ductaJ 
cpilbcCal and doctuiar ep*tbeb*l asreinoaia*. The 
Rirgical pathology skka were rerlcwed after 
w»nl and the reaults were compared 

Biop»o were fixed In gbuiaWebydc** for ooe 

hour and lixa washed in phespbate buffer Frmeo 

jcctioa iO p thick were cut, placed b cold 0 5 M 

.ucrore and incubated fa the rarxius ensyn* 

rtraic* for 10 to 50 minutes The csttyroes terted 


17* 

Aa^Htan Sodciy ol OjttJorr dlojo. l»a 


were studied ooe showed auxiUary ket^rfmode 
mctastaib. The aren^ sge of the paticBU was 
34 yean. W ttb light microscope the mvoepiihebal 
odl cardooxna bovrtd strands of ncoplasoc crib 
Kparated from a dense coflagenizfag tooasa fa a 
luiTow space (Fig 1) The oeopLutic crib aad the 
colbgeoous stresna, altboqgh fatunatcly aao' 
ciatecL appeared as two datfact t\-pcs of tbnie- 
Thb form of tumor cell mfiJiradoo was not the 
Ooe most frequently observed but was the osw 
most eatffy recognlied Otfai forms included the 
fonuauoR of sbeeU of tumor ccb^ toirtductal 
carefaocoa, and the fafihraDcm far toaafi groups of 
t iin sfw ctUi These patterns were seen fa rumors 
from dHTcrent patk^ or to different para of the 
tnxoor WTth the ekettoo microscope, the 
mynepftbefial ceC candnomas showed Urge micJd 
frith a dense chr oma tin pattcfB and areas of 
betesn ebromatfa at the onckar border The cyto¬ 
plasm coosbtrd of poorly dcrelopcd agraaalar 
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I VlyxrpUMitl MrciaonM (Twpcfumerccfitn dnwe byalmbcd nd ccfl«cra±^ BnaiM- 

Tte wof^MCfe ceCb ttt arpmed froo* (be •unrawflat Mrasa bf dmtw (X130) 


CDckjplwitSc reocatam '>tth frra rib oK mci CF%. 
2) kOtochoddiiA were few ul KnaU with cBa* 
toned crnCae tod £reqaatt>f »rre tcco grvwpcd 
b cfiffcrent pani of the ceO. Fibmmtt. twrmal 
feuare cf iuy oc ptd >eS*l eeOi, often woe Urtbf 
b rraty^jM in y u e pfal^ B«l ond * hctt pracM 
frtq u emly were dlfeMCed (F(f 3} Aj (Ld the 
in*i m t Dijnepbbc&al Qte caaBgacat uijo- 
epdbriol ceQi fxve podtfre renedon fiz ATI^ 
end IDFm od tha pi—m« mabrsoe (Flp 2 cad 
3) Add pbo^jfacttte wben podthc wn fimbed to 
tbe t^ aj j jujri , whkh, bmercr ere nidy cn- 
cooa tei e d b iiitIi(Qeiit uj yocp b bdUl ccDi- Al- 
pbjtphttTt SD e m yma p e utu t b nonnal 
■yocpbbdl*! ccQt, waa alacnt b the maBfnant 
m y tgphb efla ' cePtbmwai tbond b tbe capCbrfca 
of tbe tmooe (F%. 4). 


Efeven c**e« of doctal ephbefial cardapoM were 
■idVd tod ODc dijwtd lympliaode m—»w » i— 
Vbat of the pedant were ower 30 yeatrt of arid 
the a Tcrega age ww 60 )ean Wbh dv 0^ 
t nl cnwcDpc, tbe dnctal epflb^al r .ti ’ M 'rn t w n i wl 
diecti of t umor erUt aep*r*ted by a mTl »mr»»n» 
of coDjern 5) The tumor cells were laige 


and pofyl^dral wiib frn|tEDt anaH racoofei b 
dtolr CTtcptun. Tbeae vacoofes were aeeo dilier 
wllhb tbe CTtopUsn of tbe malignant ccQs or 
bctwtza ad^a»t omplaidc ceOa Tbe lympbocydc 
JafilbadoD teas b toae dacial turnon was not 
tooibiEOt So&g and cmild abo be aeen b otber 
type! of breatt areiaotm. 

AYbb tbe ei e c tro u ui t j r tai^ ie. tbe ductal car 
rirwana wat ds ai acla be d by large pofyfacdral 
extb whb Urge laikmed aad prombent 

wifWifl- The had prombent o iicleo - 

Imrma and tmall pan amorpha. Tbe cytopbm 
was Urge ttd coetabed many r fljj ao ia a and 
p ol p uw wbb cmai fa i tml aCTands c£ reogb-aor 
£accd rnriorirtmfe redaikiin. lntiac>tDplanlc 
assd lascimhilar rac u nlet. dtber Enrd 1:^ duet 
□daTTvOQ or tmootb membraner were coo 
dMouly present (Fig 6 ) These Lm. it -Bki- stroc 
tures cOTreiyjoeded to tbe naS woofes tocn 
sdsb tbe Bgbt uluuaujpe. Tbe eia;u^ ATTase 
IDpaac, and alVitlnr- fihnwJL»<»i» were ■!—>nt 
b maBgnant ductal epftbeaal n-5t Add pfapv 
pfaatase was locaDred ta tbe tyaas om ci (Fig 7) 
AebW tptlfefiif cnb«u 
Fanrtecn cam of ihn-nil»T carcboma were b- 
dnried b twrstody dgbt of which bowed lymph 



m 
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Fn ^f>crpiihdwic*ocwrfKwin(tI«B«nu*HwJUj dfw aad h miagow urfy di^Ta«ttd rfarenmau 
Notice (V (null Oo^ dv; «piLOul«r codg^ceiui: retknlaiD «nd tbe ai^rc^u- c/ mnedroodnA in ctt put 
(tftbe<dtThetiatuewaiiacab<K^lb ojolhioi astaioiiv iod fvnipiatt bim Ifcai 

bed to tbe pUuiu Rxmbruc a£ the orapbeue ceUc. (X) 3 . 30 D) 

node meujufu The average tge of the*; padenu the mltodwodrii traj a proeohjcat feature iton 
waj 50>T*n and four hoc under 40 yean of age tJ the mmor edb b»d mjtochoiMlna uith 

HtaoIogicaUy ductular -ardnoroa may ibow a my dciae matrica and a few dilated ensUe. 
ksbolar palKm. it may ioflltraR a redcuiar type of The fescobolvQ 

ttrocna as ungte ce&i, or it may form nnali adtu of fh*n tboae of ductal or myocpithcfial onght 
tutoor crib jojToundcd In a driKate ftnxna (FigT JO) TJjc plasma monbrana cf ac^actnt tumor 
8 and 9) Eecauic of the b fttoh yc umilanry to ceJb fnrqoCTJtly were »epai»icd by ^taers cootato- 
the other tv>o typa of caremoma of (he breast, ( Ing mlcnnilH. Small luzDcn* hned 1^ ibort oocro' 
U often not rraipuicd by light mfcrwcopy The \-ilU rerc soroctliDes eacoutitcittL The intadiglta- 
cytopUsm of the tumor crib frequently appears umi of the nucronlli was frcquenily » dew 
efear a feature wluch can be rccognieed a^ in among adjacent ttunor crib that no troc hi men 
Ibe incmutic cribinthe tynipluiodes ccaildbrrecognbed.EjaviDereactiomfarATPa>c, 

At ihf ulirastructu si ferrii, seerral 'ariadom JPPasr and pJuxphatasc ntre oejative. 

Ld the evtokigk features of the duaular careiooma Acid phosphatase vras p reaent m the cytoplasiofe 
were oblcr^'«l The nucleus as ovoid In the gnxiDd subatance and la the betcrochromatln and 
i»-rta form and wa rioogated w ih iTTCg:uiar la- the oucfeoloocma of the nacW (Figs 11 and 12) 
ffJdl ry rf the mcgJjranc m the In adveform. Pat Lpoaomes when preaent aba gave a podure rtaC' 

efaes of beterochroroatln were scattered through Um for add phosphatase No reactfcm far add 

out the nudctplasm, and the nucleolus shm ed a phosphataac was obareved In the mitochoodria, 

" - lipid droplets, and GoJgi apparatus. 

Docubkm 

Sineetbebeluviocofan) tumor depends roossly 
upon the cell of iu origin, a fl a a slfi a tkg of car 
OfwwTia f/ the breast accoreCng to thb prindjdt 


l*i« par* amorpba and a imau auoetwocma. 
n* eyWasm contained riiher a pocriy ttevc^^ 
icranular or a uTlhde%-dopol rough-surfaced 
gidoplasouc reticulum. GhroBtn pajd^ aod 
soW droplets wnre KWoetlroes found In the cyt^ 
,Wa Tartatkm fa ibe Aape, and m»ba- of 
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ng 2. «o«r ihcwfojt U/^e nurfd w<tb m dmae «Dd hm^enna^ dim*wmJ ciromawv 

Notice the tmall Goifff the endoptiurak mkrulum «nd the aoregare rf mhodxwdri* in we part 

trf the edL Tbe dwe «rw tocubared in a tDcdlom cmiUiali« A1T«jb*tnte and lead pmdphjite b »efa loeil- 
i*ed to ibe piataut membraw d the oeoptnidc 


bode meuotxai The avTrage «ge ot ibetc padena 
>v*i 50 yean and four w«e under 40 yean of ape 
Hi«oiqfica{f> ductular carcinoma may «how a 
lobular pattern Ic may ioflJirate a reocular type c/ 
stroma u ungic ecQs, or ic may (om tm^n aemt of 
tumor cclb lumTuodcd tn a debeate strama (Figt 
8 and 9) Becavae of the histoiogte cunllarity to 
tbc other tv.-© t>‘pe* d carciooma of the breast, Jt 
is oftco not recc^TTuted br %hc ouermoup ) The 
Q'toplaim of the tumor ceUs frequently appears 
clear a {catuir ^vhich can be recognized also In 
the metastauc ceib in the N'tophoodei. 

At the uUrasiniiCtural l^-elt, K:%-eral \'anat>eim 
in the cytologic features of the ductular cardnoma 
woe otaerred The midcui was motd la the 
or-jitM form and was eloogated «Itb urefular m 
fnWino c/ tbe membraDe in the invaiJi-c fonn Pat 
cbes of hetestjehtomaiJn ^^erc scattered through¬ 
out the nuckoplaam, and the nucleolus iboned a 
l*r^ pan arooiplia and a imaD mitdeoloncini. 
The cytoplasm contained either a poorij developed 
jprouUr or a irtH-deretoped rough-sorfeced 
reticuhjni Clycpgtn particlo and 
lipid droplcti \Tcrc sotuetlmcs faond la 
pi^rma Vanaltoa In *to ibapc, and nrnnber <d 


the ffiltodKTodna xas a promincBt feature, hloat 
of the tumor cells bad pnsU mitochoodna with 
rery dense aniricef and a fett dllawri oisac. 
Tbe maUguant ductaUr cells appeared less cnhesiTe 
than iboac of ductal or ig} oe piih cflal origin (FTg 
10) The plasma membranes cf ac^facent turner 
ccUs Crequentl) ivrre separated by spaces cootaln- 
mg micracQU. Small husens lined by short mkm- 
viiii were aomedmes encountered Tbeinrenhgiu 
uoo of the ffllcroidlb was frequently so dense 
atnoog adjacent tumor cells that no true hunw 
could be iTcognised Ei aviue reactiooi for ATPasc, 
IDPasc, and a&alJne pboapbaiasc ssere aegadre. 
Aod phosphatase was p r ead t in the cytoplasmK 
gfixtnd substance and in the hetc j ocfafomatfo and 
(he nucleoioncma of the nuclei (Figs. 1 \ and 12) 
LyxHMues wbeo prea en i also gave a pcaltn e reac¬ 
tion for add phosphatase Mo rcaciioo for add 
phosphatase t os obserred In tbe aduichoDdna, 
lipid droplctsi, and Gofgi apparatus 
Doctjsikct 

Since the behr.-fo r of any tunsor depends mostly 
Upon the ctU oC ts m%fn. a cLusrflcatfon of enr 
of tbe breast according to thb prlndpk 
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Fig 6 r>,w~t«l ihQ«rfay two iomII intatcflul*r tpafftiloffj br cbort mkrprflJL The cTVyt**^ 

crviMlm m*or tirifoeboodri* *od fr«*' jitaixI* of royffb-^ffCw^d eotiopUfiiifc mlcaJum. (X7 500} 
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ITf a InfDirarios duetuUr caniiwu ibowlnc tnrDmkn by cril* In ddlore mini« Bn™ 
Tb« cdU duw tcM o< ctUuUt c dMain o aad the ladivSdoM nuacr ceD b lummodcd by tr ranr 

tpw (X400) ^ ^ 


iccmj Imporuni. The mcthodJ fcr cdhilar dlf 
fcrentulKtn uKd io our Mudf are tedkati. dmo' 
consuming and expensive and fctr thk reason 
hnd to Uimt our study to fewer cases (37) than in 
a simple histologic review of Bjrgical matenaL 
The limited number of cases In our study decreased 
lo stadstictU significance. Nc\-enhekas, it showed 
that the three types of carciooma of the breast 
proposed by us difTcred In the frequency of metat- 
tasu since the nurober of l)TDph nodes bvohrd in 
metastasis was lOl out of 313 nodes or etght of 
14 case s of ductular cardnotna three out of 216 
nodes or ooe oiit of 11 cas es In ductal cardnoma 
and ooe out of 163 nodes or one m 12 cases of 
rtrroepltbeUal caranoma. If the presence of 
axillary metastasa u used as a prognostic critmon. 
one would expect that the ductular caremomas 
would be associated vdth a Icwer tun-fi-al rate 
than ductal or m>*Dcpilhelial caremoma Since 
ductular epithelial ccHs are the only cells respond¬ 
ing to the honnocal indueoce associated with 
pr^nancy “ one ma> rigbliv a»umc that ductular 
cardnoma Is more dependent upon sex hormones 
than the other two types Thk of course does not 
Impir that they arc pnxtuccd by hormonal 


d>-scraiias but it explains their age Loddence and 
the frequent observadon of muildcx:al or Ulatcral 
ongin. Slncx the male breast lacks ductular fonna- 
don,' it also explains mIt)’ ductular cardnoma ts 
restricted to worocB 

The presence of the enrymes ATPa'c and 1D Pa< 
on the plasma nxsnfarxoe of myorpithcCal car 
dooma and their absence Io ductal and ductular 
cardnomas confirm oor p re i 't ou s suggestioo that 
the m^'oepithclial cell Is the cell of cngin cf 
sarrhoui caremoma * Aikalux phosphatase, a 
prominent cnrynjc In nT>tJcpilhefial ccHi, duap- 
pcan when these cells uodeigo malignant tratw 
formatioo, Hovicntt alkahne phosphatase mnams 
posithre within the blood ses(^ cf the wopiasnu 
and this fact may explain the false positree results 
of pure!) chemical anahtu for these e nr ^Tpes. The 
distributkiQ gf add pho*phatase in ductular car 
dnoma needs further study 

ISo foilow-up studies were done oo those caws 
because of the small number studied by thew tech- 
tuques and becaux the siuch was started within 
the last few years which makes the statistical lig 
nifioance very doobifuJ The hinph nodes and the 
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t nr y u a e til t li y by ■Iddtyd* flmkii . J 
Oil Bid 171 18-36, 1963. 

16 WBaos, XI D. Stalnkf of tiaue Kcttora fcr 

clccuun idsoKopy with bexry mrUL J 
Blopbyi Bfccbnn. Cytd. 4 473-178. 1938. 



408 


MURAO 


Tc/ 15 \* 4 



F% 12. lofiltracut^ docroltr csrdDonu (bittirto^ (rc« add pboEpbauue In dx aad >2 jo ia >m» 

o( betenxhnxnatia of itx mdoA. Nouce tbe ab aco c c <rf tbe rtacdon fran die itdcocboodrla aad frwa IWd 
dropieiv (X2i^) 


dqjiec ot thHr Im-ol 'cmenl with tumor hoM-ever 
Vftre tec o tdcd m each ear* «od tbe toul iramber 
of {ympb ood» with or xhbout oanor fa ali 
OW3 was counted Tbe data were tnduded in this 
paper because of the r e po rted lower percentage of 
five year ftirvh*al In patients with breast enneer in 
which the ariHaTy lyiuph nodes were lnroh*«l at 
the time of wrgerv 

SuttMAKY 

Caranoma of tbe breast was clainhed accord 
iny to its cellular ongin into znyoepltbelial, ductal 
epitbefiah and ductular epithelial caremomat 
Tirt Dghi ndcxoscopsc appeanrncr, tbe oUrastnic 
tural qftolo^ and the cnxyinc pattern of tbe 
three type* of f jneer were desenbed. Tbe ttody 
showed that ductular cardootua of the breast was 
asrocuted with a higher incidence of nietastam 
than fbe other two types- The peeadWe tkpeod 
ency of ductual camnoma on bonnooal iabucocet 
was ducusKd. 

Kinasuxs 

j Eiger 'N and rfeumann, F The role tj « 
fa differeadadon of tbe roanimapy 


glaod fas male moose fetuacL Proc. Soc. Exp. 
BioL Med. lOi 637-640 1966. 

2. Foot, T tv aad Swwart, F ^\ A hateJogic 
dwificatkn ctf catdooma cf the brean. Sw 
gery 1>I 74-9$^ 1W6. 

3 Halst^ W S. A rimhrsi and hhtdogkal study 

of certain BrdcDocandaocaa of ibe brean. Aon- 
Sorp. m 157-576, lesa 

4 Hogan, J and Bergers. If Uluatt/vctsral 

localhadoo c/ alkaUsK pbca^l^ate actrdty 
in ibe abacrhtiif ctlli tbe duodenetta of 
mouse. J Hhiocbem. Cytodwm. 14 619-640, 
!««. 

5. litritbom. K. A. aad TUmber*. B. Mammaiy 
carasoma the bioiopk: character of mannurr 
cancer ftndkd In 317 cates by new feral 
□ullgnancy gradhig Veu Radld Segipf- 
i9S> 1 143. Idea 

6 IvouchiwJtns, N T Aclrtmm, t- V and Bat 

cher H. Prediction of axIQary oodal metas- 
tates IrwD the morphology of primary nsa rn - 
nutry carcmoctua. Cancer tfli 94S-960, 1®67 

7 Lociwood, \S R. A rrhahle and catCy sectiactcd 

epoxy ttobeddbiff turdiam. An«. Rcc. IWh 
119-140, 1964 

a Ftoor O S Jr and Foot, F tV J : The ref*- 
dvefy (hmsaU p c ogmah of roedoIUry car- 
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Fn. ] ilrfainTocftc omti <i 80 

CODSW QDder 11 )i4k/I0 b 1 af« 
•nd «x, O m i fci aod 32 temtUt- 


hid CCWMl (re*te- iluo |0 rr. f» t« r ynry«r« per 10 
■4^ Al^qwfe tot dw»ed fbc cfiCenace w be 
«hh P < 02. Tht* petttni wmi not 
****■ •«»* fan»le febiim. E^ta-five pw cen 
t^ t*wiW iHcilC 07 T«iTcr ctdcrbad coumi of Icm 
Aw 11 m ryitv yocyta per 10 ml, tad « festt 
^ per cent cf female* nnda- 60 jran of a(n hvt 


dooflirir low cma CTabfe H) Tbe data fat ibo 
moles were fiviber aiutlTTed to l ii >i-iTn l iM» ^betber 
tbo pr^crtioBofknrcoana (onder U ne^aJuiTO- 
cyte* per 10 ml) fe&Nrtd Eacw trend with 
re^wa to Sfc orer (b« seren derate* siulied. A 
poibive dope «u feuod to exiK tovl to be ftatbd- 
emllr dfidSanit wW» P < 01 (IT* 1) The pro- 
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Girculaung Megalaryocytcs A Quantitative Obsemuon 
in Normal Subjects by Age and Se\ 

Carla Daqo GT (ASCP) Charles M Karras,* MX), Louis Pr(cu3,t 
Alex T\-ruNt and Abraham Oppenhedi i AIX) 

Depmmrnl Bnbnta-Daaia<sn Htifiia] Vnr 1 m]^ S/w } mk J003S 


Moi*i»r>-ocyicj arc normal cowtitucQU of U»c 
pcripberal blood and tbeb* cumber usuaQy Taria 
&nm indi\-idual lo IndlviduaL* In a pres-kw* ttndy 
b<Jwc%-eT It vrai ob*<f\Td Uial amoeg non-con- 
ecTou* m afei , the a t 'cra g e tDe^akar^ocyte count 
tended to deuti'e vidih increaang age-* No inch 
tendency wa* noted anwog fcmalei. The 
tmebo^taiuedpauetut andrtprtiented a Dmitcd 
nnnJw of ca*ei In tbe \-Bnotn age group* atndlcd. 
■Hic proem fwdy mm dei%ncd to funhcr umsu* 
gate the relaoondup beoreen tncgikaryocyte 
counu and age tod >ex In “oormaT’ IndMdaab 

MCTItOtn AKO KtATEUALt 

At least (no 10 ml ample* of peripheral blood 
Mere draMc from the amecoUtal ^Tlm of 60 
oormil indhidoak Ml bkod ipecuDcm nere ob¬ 
tained in the ooorolog to asoid diumtl rariadooL 
Duplicate go-nph** frotn each p er mu n-ete taken at 
Imm'al* of not le« than four nxeka. A empk of 
45 fTL«U< and 35 (emak* vrai tetected with appitni' 
male!^ cqurd oumben io cadi decade begimting 
with age 20 (Table I) Tbc ro^iority of tubjecti 
v.cte bo^tal staff itdonieen (technicians, nurse*, 
houv nsti) lodlsiduaU in the eighth and ninth 
decada rcoded in the Rivcrview Nursing Home, 
an alhliatjoo of Beckman-Downtown HoipltaL No 
penoo MM included in tbc study If there w*i a 
medical hmory indicaUQg a need for hospicaHa- 
tiem and os any type of treatment six month* pirioc 
to fryrBiMtinn, Miih ihc foCowing otccptioo icmc 
in tbc older age groups with compoBBitcd cardio- 


vajcuUr tfijcasc requinug cjcly tnafauenauce do*« 
of dlgiali* and/or iuredo. 

AD blood sampWa were collected with hqjarln as 
ihc a ntkci agtilaol and p r oc c ated in the mr*- man¬ 
ner a* preN-iouily described.* FoDowing rsibtioD 
by tb* dexxian rapid mfimatatlon nrthod,* 
nuclcnicd edb Mot cnOccted on membrane Htm 
(five nncion pere tin) and then wadicd roosn- 
oousiy with inline to insure an even dutributfoo. 
All 6iten were fixed snib Canwy i sohitiaD and 
then placed on gbsi slides ac ixmiin g to the me thod 
of Chang and RtaaciL The cdfa were stained far 
PapanictiboM technique, earefaDy wroned by 
cytorcchnofogisaand fitialiy review^ by apaihol* 
c^isL Mt 7 :akar)X)cytes were IdodBeri whbM any 
appTtnabic difficult) 


Rjactn 

Stnee nwe than 60 per cent of Bibjecu from die 
previous study bad coosts of 10 mrgakaryoQTe* or 
ks per 10 ml, it was droded that any count above 
tha number could be coondered high. Each cf ihe 
age group* was aihitraiily divided Into thcac in' 
dividuab with counts grea te r than 10 and those 
with counts of 10 or less rnegakaiyocyie* per 10 mL 
Slnce there was reasonable correspondence in the 
isumbcn of tnegakaryocyta counCed In irpeatcd 
sample* obtained from a smgie subject, ocily dx 
jvusge ninnber of njcgafcaryocfta per 10 ml Sa 
each mdK'idiial was u*^ Only two mtoccts were 
ubsu m i for whom cxie OTuple contained a errant 
greater than 10 tnegakaiyocytes per 10 trd whOc 
the other was befow this figure. There two casfl 
vecre caduded from the snxiy 


DirtcTor of Labcraiorie*. Peekman-Oowntmra 
Htapiiai, 170 "'IQbms Sl New liosi. No* 5o»t 

^^Mesinf Diresrroc cf Bureau of HoUih Staiistfca fo 
An,)™. New \oct Oty Health Depamneat. 

t Bureau of H«3ih Sistmie* A Analysk. No* 


’terfc Oty Health dqianjncnL 

iChrector ot CaDCer Research A Ccratrol, New 
\ort CltT Health I>rp*rtmem (Deceased June 16, 


197U). 


The proportion of inchviduali eitflatinp cooott 
of 10 megakaryocyte* or fcss per 10 ml by age 
group a tatnilatcd In ToUc I It b apparent tlut 
from the BXth decade cm almost aD subject* con¬ 
sistently exhibited count* below 11 megaiJayocyte* 
per 10 niL Approxhnaicly 90 per cent (17 out cf 
19) of the male* 60 year* of age or oWer bad * 
conntimdcTthh critical number w hOe 50 per cart 
(I9 out of 26) of the male* leas than 60 )T*rt of age 
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cyis per 10 ml. The i g iii fifi i Mx d theae counO b 
daeuWd. 

RmKZ3KX) 

1 CbcDCi S. <1 cod R i tl , O. Dtatirfac mmv- 
bnn« flhm hi tfancthif toallfiust edb n 
dnalehic Hood. Aiocc. J Otn. Path. 44 &30- 
U2, ICd 

1 Exrpi, Q hi, P*To, Q OppenUm, *ad 


Chany , I. SiyuAcauei. ct dmladi^ 
karncfU Id the peilpticrd Uood d 
wldi oDca. Acta CftoL 1 > 143 146 190 . 

3 . hidamed, XL R., CUffioD, L E., hlerco- Q aial 
L. G. (DegahaiTtiirrte blood ccamc. 
Amer J M«d Sd. t 52 J 301 3 o 9 1066 . 

4 Rfiwrtihl, hi hi Om, E. W Hwne. R. ml 
Sisldi, R. R. hfetbod far cyiii t,'yral dranr ct Ti 
d ftam- edb la mcaae blo^ fa ntra J Nat. 
Cancer Ihc K 10^ 1901 
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ponkm of low cnoot* In male cibjccn abtrre lal 
below ihc age of 60 in this rtudy »5rws wUhtbc 
Twola fcr tbc control pmcnu (non-cancw p»- 
iKna) in a prcrfoia report* 

A fjriklng obaerrition fa the high prop onk a of 
both male and fem al e mbjeca in the SO to 59 ijc 
grwp havu^ mejalaryocytc oouno cf owe dan 
10 per 10 mL Though thfa conhl be due to "chance 
variation," the poaihlSty of having a pbyikioglc 
ttgraficance cannot be entirely ruled oat The m- 
Socncc of mcmes in female luhjccti In 0 ^ age 
group wM entert a i n e d however otter ftodio' 
have iodlcnlcd that there a no fn ntk ti»Trt dangc m 
tte mstdier of ciicalating rne^ak^ r yfw y ti ^ during 
the vanoc$ pcrloda of tbc tnetmnal cycle. 


Bated on tbc ttchnlquea cued in thfa imeidga- 
turn. It vrai decided that tOmegakary'oeyta per 10 
mleooldbccoondcjcdmbefanitofhi^ncTOaL 
Low counts vrm a comutent La aQ ot^eco 

in the actenib decade or oldo' tboc^ females ai a 
group tended to hm'e coana bdow 11 uKgat . v yp^ 
cytes per 10 ml. hlafes below tbc age of 60 ibo«^ 
conswicr^ile variation in the p rc y oc U oR of bw 
couott Tbc rexula of tbn ttady atOioag beahhy 
noKhho^Ntiliztd cubjectSv were in fcaenl agree- 
ttcnt with finding* in the nen-cancer panesa 
tna&d in a prrvioos imesdgadon.* It can be 
gesenHacd that couna hlcba than 10 per 10 ml 
^ (emaks of aD 8 ges or in males GO yean of age <r 
(dder may be coondaud unumal. Although vn do 
not wggest that Hi gh mnabers of drcnladng mega' 
kajyocytes Indkate a pathologic prucat, tte po*' 
blQty that high mc^haryocyte counts In that 
age-«ex related groupt may ha^'e a phynofegte 
baaa^ cannot be *01111001117 domiaed. It should be 
stf i M p eU . however that one must carefbDy wogh 
the limited cootiibmioQ that thfa test can oder as a 
tod against the amount of dmettt^uued 
to pesfeno this tedkws and somewhat cosdy exami- 
natkn. 


SUUUAJIY 

Megakaryocyte counts were po farmed on 80 
apparently normal tnbjects (45 males anj S5 fc- 
maka) to detennine tho range cf values on an aee- 
rebicd basis. Indh'lduafa were selected to provide 
a pp rori an ateiy equal numbers in each of the dec* 
tidjct from the third through the ninth. Ten 
megakaryocytes per lO ml was designated as the 
limit of Ugh Dormab Low counts were a coodstent 
fiodli^ in aQ subjects In the sei'cnth decade 
older Maim below the age of GO showed con 
able variatioa In counts while females as 
tended to bavc low counts below \ I 
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Tbe Coomnttrt on Rrfmnnoo and licamnr appro\Td tTv-CTal chapsa In 
tbc proccdnre and regtitraricn prcrrqoliltei for tbc C.T (LA.C )-R.egi»try 
F.T«mhi«tWi- The foOcFwtng changa were apptoved 

(1) CftotcciiiMiogira from countria In vrtudi a oatioaal liccmnrc cranunatkn 
or n» rinra1 r c gutr y cxatcdnatlon for qrt tcdmologim ooio, may apply far 
ihc IJlC. Rcfutry / they lirve prrvHDuily aucrorfoU) completed the na- 
rirul examination. Documentary proof b required. 

(2) Of the two ktten of recommendation wbkfa are required for tbe adndwn 
of tbe cytotcchnciogiit to the I A.C Rcgbtry Examination, at Icart one letter 
rmm be from a Fcllovr <x hicraber of tbe International Academy of Cytology 
if there ii a Fellow or hfembo' cf the LA-C. In the country d the applicant 

(3) Two-year fulV-Ume experience in cytotechnology b reqiured (after the 
completion of tbe c> to technology training) befrre tbe cytotedinologiu may 
apply f«r the C.T (I A.C) Regmry F.xamlnartnn 

(4) For cytoCcchnologi*! who apply for (be I-A.C. Regbiry Examination after 
July 1 1971 the ftilovring regbtraoon fee niucture wQl apply The appbca 
non fee wfll be $25.00 for cytotcchnolagiata who were trained by a FeBow or 
hlcmbo' of the Intcmatiaiial Aeadcmy of Cytology er who cunmtly vrork 
for a Fellow or Member of tbc LA.C. For all othen tbe fee will be $50 00 
(U S carreoey) For aprpbcanB who aubmlt their applicadou prior to Jul> 

I 1972 tbc fee will be $25 00 (U S. corrcncy) 

(3) Tbc Intcmanonal Academy of Cytology will canduct the CLT Regbtry 
ExanunatiaDa m coopera don with oadonal or rcgtonal noedes of cytDlog> 
li tbe need ama Tbii co opaathe raitare with national and rtgicnal ao- 
detla wai appro^-ed to aanre that qualified cytoteebDotogbo may tale tbe 
I A d Regb^ Examiaatlcn without ink)or travel * n'»' !-'■ 

(6) The ut I A.C.-Regbcry Exantinadao will be gi i e n on June 17 1972 at 
the \ KTina Intereaoiinental Hotel. Vkima. AnxaHa foBowisg the Stemi 
/■tcraMW ThW m Qrwi CyUltp (June 11-17 1972) The deadhne for 
ppUcatlqo (receipt in Chicago) b Febroary 1 1972 
The Pretklem of the Academy has appointed a Registrar who will be responslbie 
(or tbe initial CN-aluatkna of the appUcatknit anri ftr the e>-aluadou of the re¬ 
sults of the ciamfaiatioos Cbtherloe M KecUer CT (ASdO CT (lAC) was p- 
pointed Registrar 

Tbe Ccanmittee oa Kcgbtratkn and Ijcrmur c of the Intemadonai Academ> 
cf Cacology appmed abo tbc following changes n the pro c e dur e ■rvi tbe re 
quireroenti for CERTIFICATION OF LABORATORIES OF CYTOLCKTi 
(1) As of January 1 1974 laboratorks applying for cenificadcn by tbc lattr 
national Academy of Cytology must employ at least one cytotechncfogist 
who has aucetssfolly penacd tbe C.T (LA-C-VR^gwry Examinailofi. 

12) As of January 1 1^3 laboratories applying for coTlflcaiion mutt be 
by a Member or Fellow of the iDtrmaUonal Academy cf Cytology 

I fmwtbtm UaS /pttrttrta / lytsa^W psU tnd #k«< Ctrl fie hm $f laUr^ut 
•/ may he •Uauted fnm 

Tbe Intemadonai Academy of C^tolog) 

Connnmee on Regtttmtmn and LiccnsiLm- 
5041 Maiyiand A emie HM #449 
Chicago, IUlnots 60637 U.S-A. 
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AXXOirtCEMEim 


JS 


THE INTERNATIONAL ACADEMY OF CYTOLOGY 

Committee on Registration and Ltcetmre 


TKc foUmdng Oi totcchrwlogim havt taken and tucccssfuJl) poned the Rcgistr) 
ExauuMUon for c> totechoologuti, and are entitled to use the abbmTiooo# 
CT (I A C) fo^lo^s■ing thdr name* 


Mm hUajAA-XA Atxo Hrux\T Rfinvaaita C.T 
KuMaaokam 9 A 16 
HddnH, Fmland 

\im Rirr H J M Htdckki:, CT CAC) 
Schoulemrr^ 95 

DcNxnter CXtryiKl The Netbolaodt 
Mi» Ka*ct Euuarm iw ^\JuotfT CT C.) 
Rilhlue2l B 25 
Hebinki rinlaod 

Mm MasiQUE Mjcueij: BtAcno^, CT (I^C) 

23 rue Thiteroe Loeb 
Paris }3 Fraoce 

Mtt. PttJiaerrx RtvEE Rxiox, CT (I^C) 
rue du Doetmr Tenon 32 
MairySl Fraoce 
Mm Taioa Dtaxa, CT (1A-C) 

Hoctezdttme I 

Beunirttjen, Gederiand, The Netberiaadt 
ZiK Lirme, CT (IA.C) 
reten 46 B 
3 Norway 

Mm Cm Mxioftfi, C T a A.C) 

Jocopnltoj^T 17 
Oilo 2, Norwaj 

Mr Hoanmo oa Giiaca, C T (lAC) 

Joh dc Wmtrmai 3 bfa 
Utrecht, The Netheriand* 

Mw Krawccwe Bo%a*o CT (I AC) 

19 Quid de rfodqKodtoce 
CuU) Svrltierilod 

M«. Snaa. Bean- Nmaa'* C F (J % C ) 
Rotcnbor^ir>ben 16 
Olio 3, Non*f*v 

Mm \ n 1 ff. Aoxu hL4»mA Cajurox C T (I A C ) 

J 4B Aberdeen Ro»d 

Highbury Lendeo A A Cnglaud, I K 

Mm Majua Ca»«w Rocumjvrx BAtnucai. C T (I A C) 

\ Qadomat, 124 

BarceJooa, Spain 

Mr Dakui. niTAKEa, C T (I A C ) 

UTdttacrci Thnoh Hffl Road 

Myiholmroyd, Hafilai, ^ otiMn, England. U K. 

Mm Eirt* HeuatA Linro, CT (lA C) 
pohjolankatu 6-6 D73 
Tampere ITnland 


Rej Na 5 
Reg No. 6 
Reg Na 7 
Reg Na 8 
Reg Na 9 
Reg Na 10 
Rff No 11 

Reg Na 12 
Reg No 13 
Reg No. 14 
Reg Na 15 
Reg Na lt» 
Rej Na 17 
Reg No lfl 
Reg No 19 
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Canadian Society of Cytology—Societe 
Canadicnne dc Cytologic 

The Mt meeting of tbc Cwdan Sodety of Cytology will be held Jarrily 
vrltb the nati*dtTi A»odadon rf P*iholog«i m Suiatwin, S«k»tijicw»n, 
Jun* 20 to Jooe 25. Tbc Progt»m wQl Include a Panel oa Value of 

G>TMectJdgic*i OfwUj ^—A Cormit Aatjament” with the paniapaoon of 
Doctor R k. Fttflcr Vtncoa«r Doctor J P A- Utour Montreal Doctor O 
R Orton. AiKhland, New Zcalaiid and Doctor A. Phillip*, theNadooal Cancer 
Inttltiite d The Ortho Guot Lecture will be delivaed by Doctor Zuber 

^L Nalb, of Atlanta, Oecrgla. 

Further informtdoo may be obtained from Doctor R. H Curry Secretary 
Trcaaorcr r.an«Hl»n Sooety of C^idogy Ottawa C3 Ic Hcapltal, Ottawa, Ontario. 


Gouts De Cytologic Vaginalc Honuonale 

Ue e p a tt goe mc Bt de Cytolofie Vagmide Honnmale tcra doend du 15 att Id 
QoK'embre 1971 4 U QmiqtK GyndcDlogique t Obstfnricale de FUafvenitd 
de lijge, Belgique, axa le patrcDage de U F^d^dec Eorc^toux de* S o d f tii 
de CytolngK. 


n comp igi df a 

—lei madm, da 9 h. 50 4 12 h, 50, dca eapo a f* thdorlqucs par k* ProCeaiutn 
BETZ,BOURQ,FERINctPUNDELctle*Doctw>CR£PET GOMPEL. 
UCRTFUS, MAR&AN PELZER. WACHTEL et WTJRCH 
—lea a{rf».iiucil. de 15 b 4 17 h. 30 do tranua pratique*. 

11 KT* fnM, le 20 DosTnibre 1971 par la r^uEikai cDtnamnc do Sooftf* 
Fianfaj* « Beige dc CytoJogle CUoiqoe, qul •era conaaerde aux **oc*ffo- 
profotatih dc tynibiie ct cancer cervical" avre de* expoaf* de* Profcacan 
DE BRL^ ex FERIN 

Pour dftaOi I lojcrfptkau, •’adnaaer u Docmir Andr*: PELZFR, Labcra 
lofrc de Cytologfc, Omlque Gynfcologlque et Obatftrkale de 1 Uolvenltif de 
Ltipt, 81 boutc%ard de la Coottltodoo. B-4000-Uige-BclfKitK- 
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A.VNOUNCEME.*m 


fV 15 \t 4 


The European Federation of Cytology Soaeties 

ThcEuropranFcdcratkinofCiRilog) Sociclta(RFOS )iviflipojuortheSrawdEuropwjj 
CjnoloEy Cougren in Budapnt, Hungary October 3-5 1972 
The Main Topic* of the Coogre* X'.iU be 

(1) Cj'tolog> aa technic for caH> cancer detection (»cfccmng method) 

(2) New ad\Tinces In cj lolc^tc Q»e*rajcnt of cndocrinologK duordert 

(3) Ath-anuigc* and llrmtaitom of the a*|riration biopjy technic 

(4) New method* of diagntattc 

The program nill mdude im-iicd kcnire*. proffered papen, rtxmd table dacuBwoi and 
dcmoMtrauon of shde* Lecture umc of proffered papen a Imuied to ten (10) mmutei. 

The of the CengrtM are English, German and Frcnch- 

Thc Registration Fee ts US $35.00 for cytotechnologista the fee ti-fll be $20 00 for ttudents 
$15 00 and for accompan^-ing famil) roanbera also $15 00 

Further details about the European C>'totog> Congrt** may be obtained bj tmung to 
Dr Gabor Sana) Dobra) Janoi HorpitaJ Diotjuok U 1 Budapest \J1 Himgir) 

The foUowiQg Lxecuthr Couocfl of the European Federanon of Cytology Sooeoci 
(E.F C.S.) was elected on htay 23, 1971 (for the yran 1971/72) 

Prttident Dr G Sa*sy-Dohrav Budapert, Hungary 
PrmJM Eltrt Dr J Zai}tei^ Stockholm, Sweden 
P*st Btntdgni Dr E ^Vachld London, England 
StarUry Gotfral Dr J Jenny Zflnch Swittcrland 
Sffreisry tj Ott Cnpns Dr L. D5br6»> Budapest, Humrary 
Fail Treanatr Dr P Lopc»-Cardoro, LcJdcn, Holland 
Stnttd Trfaswfr Dr \\ Ebert, Jena, DDR-Gcrmany 
AU commumcafkjoi pertaining to the EF GS ahould be directed to 
Dr Jacque* Jenny 
Secretary General EF GE 
Plattenstraase 51 
CH'8032 Zflnch, Switxeriand 

Please dbea al*o communicauon* about the IbDowing meeting to Dr Jenny 

Tbe THIRD WORKSHOP SESSION ON CUNICAE CVTOLOGT jointly ipoiMorcd 
by the s..-m. GCTmnn uid Aimntm Socicua of Cytology (in Ominm Utiguige) will Okc pin” 
ut Uengen, Swincrbmd April 8-15. 1973 Thr nuin lopia will be utntor oirrinomu tod 
cytology cf effuskau. 
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LETTERS TO THE EDITOR 


Astioxidant Inhibition of Slain Fading and Mounting Medium Oazmg 


r Tk'EJxim 

W hx. prrv-kKaly ocn«P th*t nlcrtrrfxiptc 
»lKk« ptqx u tri »lth ctruln tjTtlSeiii: MMAong 
fw»Tti» i-haraci t i tn^cj lly dc%*k>p erwiinj of cr»* 
pani-r m vibWfa tncmjc >^Itb time M IndKMnl 
\rf ti* (ic\ kipmcnt rf fcnmul Hngi ThU pft^irc*- 
uveK dimn)|i<iici th uuble trcA of tSe stmt am] 
in addtnon, « «k)e toon of anfre fading dor top* 
m ihe RmtKl urea iciEiiniiKrH ai^acm i tbe 
rresDg, K> that old tMa imrf be pcriodlcalh 

TI Mri tM* ^ t/U taf m 

ir r* ^ •• •uiTTM’jt*/ 

il t / -(itHjc emol) 


boo Dfia'af +* + 

Obui DfSar plia 0 0 

^lunjdA 

PeriQouo +-• ++* 

PrrflKun plui ) 0 

an UMd«D 


0 

0 


( en«T Isfd loer UB b enxty •nd 

rujked bdit>^ of tbe bfaophdie evapooeri «/ 


F>lnu( hat rm pnigrreted care t bl 
\ra prrrpber^ twre* of (esn fading adj 
area# of cnrioatmf mrdjora ct mg 
Cieb u #] tiaodi pmeo 


MlUaot Main $t*rr rlffbt yean It b icmailtabk. 
banexcT that alibotijh coomi acncark mourned 
wuh regular rrrroount novr rfime the orpened 
crasnir irith fnnxiaJ bantk, and ote hai *o 
•ddrtional tone of peripheral faefrne »• ereeng 
W m fcTtpiirtW/a^ Ui 4 e\rhfe 4 m lA^ 
hrtA ^TBtair tdeW Tbe ob^rva- 

tkwB are luiiiioarired In Tahle I In adcBJcn 
cMjmfaeT at Paparucofaou-ftaioed ceUalar uDcan 
prepared «itb Prr m omn pim aatiiundint arc 
imfaded and altbout craring afeer lath ly 
ibcOfT period of nme (three yc*n) 

Tbe ftndiogi are amddem wllb tfcic pn jp epdty 
QDtaitn-aied high pofynjen i uodefgn oTWat' 
luau ixi with oridadcB E udeotiy aince the aai! 
oefcUm b uibiHiory both profnathe fading bt 
falaed o>kri>evp«c Uin and crviag of owutuing 
media ere riTed ofoodaUoo 


An ctl Kf Ue annmidant ( g 2-6^ Irri- 
buiyt-p-creol) in redmua nyamijr^ media lo 
hitnu Uah rarhng and uti ig , of himfogie tad 
cyio**^ i peomcTrt 

David II Honander 1) and 
JohnK FrthtMn riAC 
IX ban of Cvtopathofagy 
IXrpamnan of Pathotegv 
The John* Hopliat UnKrrdry 
Schoof Medloae 
Bahhnore M rylaad 21203 USA 


rrproccBrd 1 he foikniuig obiervatwen ilwd (ur 
thrr bah on craftng and lading and wggeg a 
method fee asoulu*; n 

hav re-e^amlDrd t»ad*T of \tnslu 
'tamed bfciod Hneai t ongmany prepared and 
mounted (dr the uial^ of inhfhftbai of (adbu of 
ma reretpic preparatnn* by an od-wfalile anu- 
oMdiru (2 b-di-*T*-Uicvl-p-crctoJ) I e^cei»>«ia 
tbe otigmal ob-enauom, cnearv BMstiMrd J 
etihrr guin damar or Peniwnrt hb adtbrd anti' 
trvidani ain retamed their oegttnai, piTc!>e, 


I HotLoder D K \i> od KfiAiie inrimrlaal b 
eeainui moaoting luedia to adibit Ceding of 
Ro roamm ^y ataeiv Stain Teoha SS ZCS-SSO 
19bl 

3 Hcflaader D ILaBdFrcBt.J K Aniroal bMb 
>o tynlbcilc-rtidrv-moactnl ErdcTeBctmk dbo. 
\ctaOytc4. Hi 142 144 19m 
1 Tryoo. W and WaB L. V OddaUDo of blyh 
pofyne n X \oicMidation and An krUdama, 
'tJ // fU O XmodbCTi. Edh Arn- lort 
lormeienec, I bl. pp OI>o64 


Tlie UkC the Cnuhing Condcracr for Pbotomctnc and Other 
C>iologic Studio on Histologic Section* 


T Ci* EJil*rt 

\ecuraw meiaimnmt cf the nahi cooteet ti 
dnrif rrlh nkh the IVeiey Imepwlr^ tmcio- 


*le«*f«Di«er gencrafly reciuina that the eili be 
fUttCi^iJ, I nlth the crtBhltit: coodetwer'%hlch 
fc wappOcri rth the ct amu c it tal cnodei (Barr acid 
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IXTTlja TO 1 


SffL-Od 

(col idioc bot abo to erantt ibct mrf anaoincd 
rtiat UvtJVil- tr mv.Hiirjy ar^jrmt to tfag 
object On only b the plaoe the luKr tod sot 
abort or bebv thb pboc. Tboti^ the ol^ect 
■Tirt the nmerUl tuTTOUstODt tt are oaiiutcd bto 
ibtn “mxhkkh tfani aa r faj g ihatantbPy to 
mho pocblc oTtn b tbc miao^ptctRipbobo- 
metffc techalqoe* 

Teduifeal proUerBi tmdated r>hb the lbo of 
•eetkaa tor mkiiaprctrophatcaactry hrre beta 
iimpiI S amhh KT h d Tbrj dtaerOx 
nj c tboJ d aq^lalbbf KUj opa aadeT 
plastic (atl Ul i wu two tlUcL Uk d the CTtabbg 
condeiwer bouever cAen rather more fleedbilitf 
b that (maQ Kiectrd area* can be Qaltmed icnicr 
direct Dilcr p aix ipk obnrradan 

QruJe^ (tatomuciiMKxchraaiatb tsar bo 
mtae readOx BMntabte b tbkk aectbca after 
AattciuDK ban b thin pam anfttdy-rnotaaed «c 
oca tibeie njany cf die nuclei are diced cr over 
tayflf^ ABuBtin^ Bood Sxatigo and ibt a« of 
■ntable Aabn, ey t c Au f k; cpiadi teebaktoe 
mar tn effect be appOed to t d atotofical tnaceHal 
(Fw Z) 


AcxMnruixtcirrm 

I thank Dr \L H. Benoett. dh e uo r d the 
Pathology Drpartmeot, (or bh kind cooperation 
■ud htr J F Howleti for technkil 
Hil* Work wai m p p orted by a grant from the 
Cancer Rea caich Gaji^>al|o 

N B Atkb, XIB B Ch D MILT 
Depamnent d Cancer Reaearch, 
Vloont \ rrooo Htaplta] Nordiwood, 
XOddloex, P.ng laiirt, U K_ 
Rj. ron cja 

I Davn, IL O WiSdog, XI. H F and Boddy 
R O H B CcB cTtahli^ trefanique k* 
fftwiy m fai dii g em» M m k r o yee u i j i ue Dy 
Eip. Cril Rea < SX>-XU 13M 
2. AiUn. N B and Rkbafth, B XL Dtnyrbo- 
Rodoc add m bure«n nancm aa ro ca Ka e d by 
■ta uvap e v n npt i c i tfw netiy td Fentgo* fula 
caryajma d RiTnoar* arali^ t dUTartit 
dies. Bril J Oncer JO T60-71fe, t93C. 
i. SaocklaD \\ Pfiny J Noraiova, V and 
Rjrler O Ztm PreUemauk der Ceweb^xa- 
panuen fur cytcpbcaoro c trkcbe XfoDryov 
l Uaxh a ul e 7 I 7 |(l6b. 
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UmtRS TO THE ErUTOR 


J5. \. 5 


Strcwd Ltd t)pc GNS) PermaneDtlj* 

HBXUifed htcoJopfc jecoom arc tLcicforc not 
Rtitablc Ua uv: nlth tfau tccbolque, but oo the 
other hand I ha\T found that If aectiom are 
mounted on ctn-mlipt In uatcr to which a drop or 
two at ulyccTol hat been added and cm-rred by 
ccOophanc (the inual method rfmouniing mean*) 
the ceDj can be adcquatdj flattened with the 
cnnhbR condemcr for meantrcmeni ol Feufeen 
•lain ctmteoL At the tame dtnr they can be tprtswi 
out lo that pnrvtoialy ovcrlappir^ ni¥:la can often 
be hoisted for mca m rem eo t, although ihU b not 
locas) toucomplahasvilthsmcsn 

Ufin(t aectkau rather than tmeary the location 
of the edh that are Ijehig meaiuml can of coutae 
be determined in relation to the hmoknfic paiiem 
of the ttmte the pOBibihty of louig material 
from paraffln blocla may allow mraruremeon to 
be TQ^ on taxi from v.i)kh no other material h 
atoilable. 

If the aecuom arc of an appropriate thadtoCM 
(C 4 :. 50-100 microru) »llccd miefei wfO be fc!*' 
U\*Hy inffccjuent frajmeou of rnidW can umafff 
be mognhwl »' wch and, in an> caae, tf It fa 
desired to estabhih the modal value of a papula* 
ikn of prcmalit^naof or aaligruot c«^ wtU 
probably Cali mtII belmr the modal range A few 
nuclei with tniall pordotu dked off mj) go no* 
detected and could gHc rfae to a ihift in the mode 
to the ieft (the ugnlficaiscc of dm win, of course 
be reduced if the ccDi are be ing eoenpared with 


1 n 



Fjo. 1 DSA viioa of intcrpiwew rpohetoJ crib 
£rcTO a wtfi-diffcmuiaied nul^ionf ter ucua of the 
Krt. (lolfcol W=i ») '‘x’'-' <►»> 
by freeie bdow from a » rntruo 

Kcttoc. Both were luioed by ibe Feul^ea tccbnkjw^ 
Each dterftrudon ibows mode In the trtpkfd rrfxw 
(/ - roan value ofleucocyta premt to the Umc 
21 - twfcr thfa value) 



L 


Pi} Z Epiiheiial nuclei Cram a so odcranFealseD- 
stained section of a caietooma cf the coion (frmde 
aged 65) flaiitwdbydwcTuthinsroodeasrr \n»n 
Indcaie three sex chromatin bedin to ooe mdm 
Aod one to a fragnmt cf a nudexa prerioss itudks 
OD orcein RpMJh ftreyoradens dwwrt) three bodio 
in many cf the rru^ X&CO 

control rrifa uho^ mode a fjjmlady shifted) la 
practice, 1 hatt found good q acemct u between 
measuremeoa on sertioca asd szoran troia the 
sanse cases (Tig J) 

The flattening and spreading out tf the ceflt h 
aided by ojofing the stage sideways fafle pre*ac 
If appli^ by raiihjg the cooderaer Cells near the 
edges of the section are usually more anjenable o 
thb oratmeot, but it u qtdte feasible to louort 
small p k na of thiue under a c Sa cct in K BucrO' 
■rope from selected regt ons l^iag within the brond- 
ario of the srerwo and measure these separattlr- 
at the time the celfa borderii^ the “fades 
m the scrOQn thus produced can be spread with 
greater case Uterr there a Ettlc cytoplasm, h may 
be Impossible to isoiaic mam- of the nuclei, bm « 
representative sample can usualh be mode acres- 
ubte far measumnent widioot difficulty Car 
ciQotQa> in ritu and thxplasias of the cervix 
gcfseraUi provide vuitable material 
IXTien the flatcrmnir « suffideot to bring th* 
obfect whoJl) within the depth of focus of the 
objccti -e cood uons are mjj tabic for muouii;ment. 
SomninmuBtained matmai fa Wblc outside the 
but within the scanned area this raa\ pHe 
rise to an error through the kw of bghl by scatter 
ing which howci-cr can be minimised bi including 
a rimitor amount cf the material in the subsequent 
blank mrasurensimt insicjad cf making the latter 
in a region of the cen-enlip clear cf the seetkio 
Flattniog w Jth the erttshite coodenser should be 
suffident not only to bring the objert within the 
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Stft-CM 

ncoM ta the mtmm d EWdrook wrdng 

rfccQ*’*Bfir* ■mwuiwtd by diM^oihcEbi 1965 
Crib fu^jcodfd lo »ii •quecui mr&am pM 
throojh E Kswjc gfcimc fa c[»*ir«U *»*>• 

tbc ju^rorion )«i bun tlr v.beiE it 
brT*k» brtn drtjpltti, »ine of >*hich cootEin crik. 
The dropVt cooUinlnB rfartrd «D fa tiftLitkOy 
ch»rsrd End ddtectrd faun « rrcrpt^ite. Crifa etc 
mfa-p-d *t the rate rf 2000 kc kod e»a he mrd 
10 >Kkl i qjote d tranfana cootauuos fa>* <h«n 
(0 cooumfaiaijoabyuiiaucedcdfa Scpcnttcn 

of cril trquirei 0 I naec of time and drifaction of 
co riT ^i opdiPt ttoyti^ cf l»^\dd 1 

«ix1jc» on the dioov-ton m nn unin In aw* booe 
mm rrWi lO'ccGtOf ofuKKcl*4h«\ been 

hoitied m a M^te 90-tnin nm Proemiy ttK 
ctn-uum. crtl wrtrr iWilt*ncouii^ inw t 
ladepmdcniiy •d^oiujife vntuiDe rangn and 
«a>te receptacle Tfafa mutn bai been appfard 
lo the anaiy«t of fatnoan letifaocyiea, to cril 
typrk uohiD leiatBe bocie atantM Ri CcAodt 
( ortsm^ (uuu ai >«*»«> bone tnaiTVA and to 
the deNriopearm of ieokrtnia m A^ti nifcc 
In the oriful paper the pembfUty of excemoo 
10 optical tod arrMo n %a* dfactwd 

Bjch ^riopornt m cumuty undoway 
va the oponl anor of Van DiQa it 

I 19b7 KjffaTtgfct rt d deacnlied aaoibet 
ttpe of cri] cater aluch »ai ig.i.+r&-«nn^ of 
thnf prrMoodv de «. i> lj c d eril anah*fa eyKcm 
rhe vy«m era reffa acconlu^ lo the ntw of 
ulmvKilrt latb aiaopticai oo Li^ii tcanercd by 
the cril IT the ratio of iK.^ a^oak Calfa ttlihat 
pcedetcilutneii ranje naatoe-drtveo tyrtoaie w 
artnainl to dm ao locrnoem flenttna Bqtnd 
ontaunna the ceil mto ade r 4f m i ri Hr r m^ 
of the u p t c iTM Bty of ceO traact rtTrc from the 
'craor to the pKant of Kparauoo and tbc locitia «f 
the notni'dmra rmna the rate cf vparatfaai n 
quite farm recpnnna J 0 (hkc per e>cie UuniH 
thr- inirrvaL the ccfl ci^wwiDo h tlitmcd to 
Bo^ mt the tyritikr tppamufar ihb ohmte ttf 
hquid triialb, cocOMti aoeral criU » add&don 

the iricrw^ me ct**equetui> the •epanied rvU 

■>u'«petBa»t & rriamriy bboanftmctwi Thfa 

drvicr hai 1x«i aj^incd to ertfa obtaunl fay 
••ral «aib of patient having ramncaiu of 
the u tenne t er m 

Unln rt ri rrtnrth- a irnrainco l an cttoaloo 
cf the droplet tehetne dc-cribed abov hi i»hlch 
effa are rieenema:ally triceted a LLUtLCi i g to tbric 
de'atte cf fiiMLCiTice and Cibaecjtjently c^Mnm) 
«to charted Uqukl dniplett acd deflected Into 
eeffacooe rM Ejtrichmmt of aoulud> 
CoftniTai crib bav hreo obolaed been motw 
•plem crib made fttaarcarcnt by the BaoToUiro- 
wMx terimfafoe cf Ronnan airi PapermkWr 


r i ua^ - £hctmuc-Sraag 
In order to dfactra the Bmltatkm and potemiafa 
of etcoonlc wiiag, more detafled dejcnptioo 
of oar tethnique fcJto* As tboam fai tTfptre i 
f rit. MMfM-ni l ed In an riedrlcallr-coodnciins 
Uqakl rater the ohmie Koaor and droplet 
generator through an inlet tube under a prtmne; 
of appnjennaiciy two atawqsbera Within the 
gencTaur the ciqjaui on pa«« through an orlflee 
in noncooductiog matoial ahereia the rohnne 
tf e»rii crii fa ele nrooica ily tneaaured b\ !fl 
fan bi the CouIiCT pnodple Tbc awpemkin 
then p*>«a throt^ an orl£c« of Vl pm diameter 
m pfaunum ricctnxle and eoiojc* mU> cpiea 
air M a tree Hqiad jet of about 43 >un diameter 
Uhraamlc Ibratioat produced by plewdrctne 
cryital are tr ani t niu eti to dse cell ni ye ia loo bs a 
plMOC coupling rod The rau}iii% *1111 preBurc 
Ancoiatiaa m ihe napenaon cau^c the eiocity 
of the etpctynn jet to vary periodkaliy pra- 
onemg regular buochmg oT the jet Beonne 
cylindrical jet fa tnarable tbcie dfaturhancia 
grow by ajrifaca t c ra io o (brea unoi (he Qqiud 



Fto 1 Qecmdc ce» tntrr Swperded crih pia 
tkro^ an cri6ce wfahin die rincoeaerwjeaivldrf^ 
let learmr wberrin rimue fa rieetronlcrily am- 
ored. TV erO nFmerMlon then ten fauo 
fanolCl)^dftp*c»»otka one crtl fa to«l fe 
31 dtopleat Orcplni eonriolog vleetrd crib are 
and deflcc»d bto rt c t yUMk . 
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AUTOMATED CAT’OLOGY 


A Symposium by Correspondence 

Chapter VII Sorting or Marking the Prescreened Cells 
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Dmmdc Senlof of Cell 
Quandtari t rDc aja re m cDi of cellular prt^enies 
l»> elertronic or opdcaJ coetbodi» cellj m aqurW 
fuspcjuon flow pa« a smror is a rriacnety rrewd 
driTloproent The flm such dence (in 1956) 
the Coulter counter nhich is able to mcasxire ccH 
x’oloine In 1963 KamentiLy rf *t developed a 
flow through syisrm in nhkh ■buorpuoo of uttra- 
lolft light by a crll tra\n HU f ; the bwm is a inea> 
urr of nucleic arid tontent addltionaU) ibeQchi 
roatiered I* retired to cell sire ^ an Dilla fi at 
receoth dnenbed a Umuior ifacath-flovi mkro- 
flinmxDetric yitem edng an a/goo-ioo lasrr 
(u«\TteTigth 4® run) to einte the fluorescence tf 
ceU> ftiined 1th a fluorescent dye TTih sretem 
has given quanotath e mcasrnrment of ccD ^ 
ooacrnt MuJlane\ t mi ha%e used a bchoni-^^coo 
laser and the flow sviton described b^ ^ an Ihlia 
ft mi to «udy the tnialJ-3iD?le for* ard scattenotT t’f 
ceils in the •carter sigruJ b related to cell 

ol me 

Eifdfmmm nrltnf 

Sortjng of cell b an outgrowth of the desbe to 
iMsUte for funber study a subpopuladoo liotnoce- 


Th» work was perf criu ed under the auspiers of 
tbeU S. Mortbe Energy Commbsion. 
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li iniKhi be ddtnU* *□ cEEt dw 
dropfca on fiber f«per «*• nw*iuf t*pe end per 
tutp* to inert tbe porfiloD tor Uier knetws- 
Tbc to • KibfKv^iUtkiD t3( ceOe 

desflopmnt new ecn^ ■)««»• 
becuc b rr«W« pc«jbk tbe (Srect correUikn 
re Ut hch tl»tr»ct ekrtronicellT or optWaDr 
i n ff f irui jj ' qj tfdq whb the mpn tznfidooel 
crliena ladeeri. derek^nmt tJ 
nntdple »CB«r tytc eau end cuitJuo«BBf dc 
T rt-^«Ti.»Ttf o( UacbemfcaOr'«peci&t aeWnc 
fcratfanfii^ fiiMrofiadc eacyioc nvr 
«ii4 m fc j ii« and fiaorTtcent enrihody-efti^[ea 
technfctue*, mey defluo iicw rype “moe 
phrfV ny" Lo tkhkb ccQ typa ere ckAoed ht luiiu 
ef fCTcnl qukDUub)rt)y iiy.*me d b h xh t nd ol 
and fimctlaDd properfia (ueh m tQ4A-IX4h 
rctlot, p rtacac e ti tpeofic «mes rc«ctkn wlifa 
ipecific ntlbncfin, etc Tbe abfBCy to m ceUi 
«>Ql be opeciaUy uBpcrtSAi id detertnlufaig fbe 

py^lfli mnt- r of mtthi^-p fm e t ef <xi(nUn«tfaBit 

end wifi prwfcfe g;akUAce bi tfceefcjpcuatt of 
entrrU to urottiHiT tJetdifT »epcoific type et cdL 

RW C^upMWerr 

EkemoK a j r ojg en piey an bsporuot ttda 
la tbe appbeadon ^ fl ew i ^wm ta«b^ 
etnocaiad cytopethetoyr Sortu^ ckb pravUe 
tbe neeai ^ «bKh d iidupeuat fi Ksaon cad 
anoa luiDteil or Ubekn; ertbo d t can be opt! 
oared n untqoeh' ebaractrfixe ceO* <d aaterat 
Latil adcquaie cu nfl d c uix la aattanatK aeatyas 
a attained, nrtto^ will be dalrabic to perinil 
mal v eiificaao c tbncrmal celb 
One can tm^pne an Ictqpajed lyUfm m ahidi 
temple fi ■j pe o ded e^ flowi pact Kvcral 
•esMo to orantie diffam properoo. Tbe 
Menab gewetved are praecMrd, t ouyi ed with 
predetcnmnrd cniena. end fj^neij uj tw of 
perbapt (oar cateitorka, depending cu the dcftce 
ctf abnorroality Crib Ot e^ category would be 
trpaneed and ecAertad <» mo\b^ t^rc, M:ft 
uould be tnatietd to Cacibtmte mbae q i j e m lekico- 
don and oual rturinaooa Tbe F..m>»-r ef 
edb in the fnst eaa^ and in each i^atuta ; 
would be recorded alaig «hh « ta mptf kieruifi 
cauoo Dumber tbe mripV u enlyTed. fte- 
qurncr dtrib u dom d wlectrd chancertbilci 
would be peodoerd and recorded m rn^iw ilr 
upe. <ai pniKrd tape on IBM canh far v o uyu ter 
banlliar or pfactrd fcr uaewdlaie tar Sivhdatn 
may rnral perpadxioute cccxiltlnnt bf inaUn« 
appemu a drvlanou from the DOrmd paitcrn 
4 ryptom rf tha type potentwUy con^blnra ihe 
■hrwnne rf rapid, »jtt*nadc p tucn. « ulm 
with toe crnfidcBCe t< iwial r^mrinjair* rf 
•orted and eo ur e w atrd ahewrmal edb 
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I CoaJtec.\V H H^fa ipced awv j T ia oc bleed aJ 

arnt ceD die ana>yier Proc. Nad 
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Z rrfwyfar M. J Efac tr oclc irparmoeai c< Wo- 
logical edit by cionja. Socnce 150i 910-flll 
\9U. 

3. yohryte VL J Electiotde re*iBae analyto and 
fractfanadon appfied to mtrmnihaa 
cdb. PtuIX TbeaK Uniraolty <d Cnkaado, 
1969 
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P F told Onher J R. CeO a u crofln o rora- 
dry A awtlnd teg rapid fl uaucta cc m. at 
nrrmcM Soeoceia 1213-1214.1960. 

tk KAumwor 

«toU*f ar tartly d Pr ata e cn rd CcB wllh 
Ipeda] Ccwtdrnikia ai Dakfio 
Tbe •oeming cf cytotoflc material it efton 
done hierarchy rf two or more leieb of 
toitaulntt The premterailaf ptOeaopby rmployrd 
by cyiwectoiaani nod patooiopitt* for later 
eerlfication t Upher acrcmlnp Icrd can aho 
be m^Ac^ed by a hl r tanb y of efifferent lnain»- 
menn whh rflfferem tcrtuiln^ dbcrimliiaticew 
and procrwiin ratet, cr the imtnnnmti nwv 
prtwjcen dlrenly far tbe cytotrdadeUn or pa- 
Thb pitaJcadm can he pgfo am ed on a 
**“P^ b“i*> whorfay tbe tott riMu e u t faid^tet 
whetber ibennntpfatoouWbccmrddettdby 
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tppSladooi k cdgbt be tkrinble to qt rf i the 
dropleB on fikrr p*peT or tnovfci* t»pe «rtl per 
hap« » mvk tbe paidoc Sot tuer locxuoo 
Tbt ^ iK4>ce a ajbpoppDlaiSaD ccQi 

Mjnmilgtea dereloptnoit ot bo» ywdn g ijMuua 
his-Mw. h malLd tbe dbect ciarelaikn 

xJ nbihr^ abftiact tkUnail caPy or opdcaUy 
(neakoed propertlef witb tbe mm u wJrtni a t 
impbolo^ criteda. Ibdeed, devekipueut of 

fimil riplti •rr^fr f^lUlLB Kod LUtOpUiallDg do- 

vdiopmeDt d I ioc i i miVa Dy-tpetifk: drift i n g 
tcdndqm, IxtdiKtifig flocargenlc enxyme aaKT 
tnbaiqtm iwt &uLicju3Lt antThorty aodgtn 
teebevjao, may define a new type oC mar 
pbiJofT" m «h)di crQ typei arc d e fio eri to eeiina 
ot m » cf il qnaodtuW^ tacaaif cd bkchoAeal 
tad fua ctaaoal propcttln mob m RNA DNA 
rtocit, ^a c aer e a <i tp e UIk enrymca. t t a cftan wtth 
fpee^ astibocliev etc Tbe tUUty to net oeOi 
«.ill be cfpedaQy hapartant to detertnlsiOg (be 
■gidficance ot m»i hi^ -p aiataem ~ ctmbfaiadow 
a^ win prernde tualaiKe to derekiptDent of 
cnt*na ® imiqady tdootify •ped&e type criL 

ftxi uC>bp«W4r 

Deetromc oan play ao Lu paT aa e rofe 

La tbc appOacaoD d do^-muta ouhw to 
antocoKa^ cytopaibokiCy Satiac eaa pcwidc 
tbc mraai abicb dmtopant aeaiccrt aad 
anoui tarw^ or Labdicg mctbodi can be opo 
maeil n ■ac p idy dta/Marm ccQi of toacrat 
V-Btil adequate coei&det^ m autoaatK analydi 
B aaamed. a ji t faiq win be de»rabie to pcrtnit 
vuoal enficatkai of abitormal edh 

One ran haa^iot an tt ucg i'ateii eyace m ui wbkb 

(ample cf upeoded crQi flowi paat wvcnl 
naon to tnenure ddemt pnpertta- The 
agnail generated n proccMed, comp at Td whh 
Faedrtemaued cria e na , and aalgijed to OQe c/ 
prrttap* feuT catrgDrlea, d cpe aJtm on tbe d«grcc 
cf abnrrmahty Cetb of e^ caMfory woukl be 
(Operated and edWoted cat naMeq tape, wbkb 
''caild be marked to briBcatc aibKqucnl rctoca- 
DOQ and Ttjual exantlijation. Tbe numb^ ef 
edk tn tbe groa mnqie and b each caUgtar 
a^ild be rCLmded alo^ «ilh ample tdcviiA- 
caoco Kni iJ m Ai tbe f "iptfi 1| analyred fre 
qtKncy drttrlbuijooa of (ckocd cbarKtotalca 
a^dd be prod aw l and recor d ed oo magnebc 
tape, oo p»Wd tape, oe IBkl card( for eompotcr 
haodUag, or ploQtd ka Immetfiate m Soeb .t.f 
may rcreal lacpaibofcii^ mnrfrikaM by Toailng 
apparent doUnoo tnan tbc normal pattern. 
A lynem tf tiJi typ* po^ndally cot^doe* die 
■draoUft d rapW, aatranatic pr n rr mi ti^ 
»kh tbe cwifldciice d rlnal caatrioailm of 
■vted and c taM. oi ijatr d aSk. 
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tomdsadee te. Itau 4«t laS-Loa, 
190. 

9 Rgcnaiy B and P ap er[ u aeacr B W XlecBbrane 
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by rurmanc b yA u l r Bi tf Baengadc eracia 
Pmc. Nad. AckI So. U S. U 1X4-141 
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IIX Van Dilia, Xl A Folwyler XL J and 

I U V ii mi i&trBmnaa and (roaraaon of 
amal bamaa Icokocyiei. Proc. Boc. EvptL 
Xted lUl 367 37D 1907 

U Van DtIU. XI A TruyUo, T T XIoIlaiMy 
P F and Ondta- J R. Cdl manduoran- 
rtry k nrOtod far ranad Bocartoenea meaa- 
wctocmt. Sdcoce 1C3 1213-1*14 IW9 

Da Kjuaxnrr 

Uokisg ae af Pmereeaed Cclb bldi 

Xpedai rreidermOoB al rtaUkt 
TTie KTceuIug cf cytcfogic material b efeen 
done by hierarchy ef two or more leveb ot 
■Ocenfaiq The preacreetslnf phDoaopby cmploTed 
by cytotocbuldaat and paibokigatj br lator 
vciUkailoa at higher nji'i-iitn^ letrl am aUn 
be employed by a hlerartby of diScmii bwiti 
ujent* with iflflcuiJt fe rte m ng (fbcrlmlftatkm 
to>d proc eaatpg met, of tbc lertmnjcittt may 
penjecii dfrectly ter the cywedmidan oe p*- 
procreetjfng can be prrf ca i m d cm a 
barit, whereby the inatminem l~rw.-.f 
•hethcr gfren (ample ifaould ba co nakV ae d by 
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cytcrfofjut In ihb case l]ic InsinuDcnt should \-i*cd b> wlanied awl that %aj dr\e^ittl 

not ml*i more po^inr casa than the cytologbt lo*epanneceIbbajpdonimjlUfJ«ciptfcjJroafjire- 
aod must KTtcD out a sufBoent percentage of menu Bepina);^ m J964 wt sttxbfd mm! 
ncgail\e ca«r» to Incrcwc the ox’craU eflicdeiicy of different leparation rjitem* a]» hwed oq Saerti 
the laboratory at a reasonable Lmtrument con. wori;, > Kmp droplet formadoa and dectnbUtK 
\t a second aliemauxt the InsinitDent can deflection. They utre not adopted by oor yroop 
screen on a cell basts and enhcr mark or separate because such syiteim \scrc fottnd to restrict tie 
off lusptdous ceJIi for nihscquent corntdcraiioo optical dedgn of a measurement tyston too r- 
b) a cytcMecbnioan or pertups bj a slower hot \vrc}) \ separatson syrtem bixd oa Baidnac^- 
xnore dbenmmating instrument. For potential log principles popular about I9&4 for computer 
prescrcenlni' Irmruments udng slides to transport desi^ was derdqied so that a ceD sorte* 
cells, the pojllon of suspicious cells couM be syslem could be contained on a quartz sCdc Tli 
correlated with the stage posJdoo by recordiop system b described nexL 
the coordinates on some storage medium such as Figure 2 shows both the optical and nj c d unkal 
computer magnetic or paper tape ft a con arTangementi in the cell s p ec tr ophotomctcT sad 
ceKable that the magnettc material could be selector The bade prsnaples for incaainaf 
attached to the sEdc In a tape tr aruport system photometric properties hat'C already been de 
thb marking fa simpler since the celb arc strung scribed m ihu sympodiim. The system *c wfd 
out llriearly and the tape can be punched or allowed for simultancoos measurement of sb- 
magnetkaJly marked at the same linear podtkm sorpUon, scatter or fl u orescence at fonr differTBi 
as siwpcct celb viotrlengths la the ullra\-kilet and tiriUc rreiooi 

The use of a fluid tramport system for ceHs by the use of a sesvs of dicitroJc mlnon to dhtrt 
pros'idcs the unique capabiUcy at present to socicssjvcly longer uavdeDgihs to four pbetB- 
phyxlcaJl} sort or separate ixit celb bas^ on some multiplicT tubes \\ e ha\-e used torioia ctnii 
inslruroenial entenon Ttro different physical nauoos of wavTlesipthi and bright and dark 6dd 
principles has-e been reported to p^-sically opoe* scJecied to study unstained or stamed «ih. 
separate out speofle celb. The photomuJtfpber ngnab were proceoed » 

Fulw^Ier publWied a report in 1965* In which obtain specific fumwas of the mewumuenu- 
be described a partleie separator tmng a fluid A seicctkci oreujt prtnided an aetnadng 
transpon syitem. The Coulter pnnaple* for wheoerer a specific cell rahlhited photometne 
mcamring cell size was ingeniouil) coupled to a prepemo within a ptiJ e tei mined ranet. F« 
chart mr ordiag technique de^tJoped by Sweet* eiainple noeleic add cQoietit of each eril «* 
to produce an instrument for sorting celb bated cMimated by total abaorpdon at 2537 A, tnd 
on Coulter rohitnc measurrmenu Cells In cellular sire was estimated by sidble scawr 
tuspennon ere passed through a Coulter onfiee UT>cjjeMrT the ratio of absorption to leaner a 
The 1 quid stream after lra\-ing the x-oltnoe ceeded a specific value an actuation pul-e 's' 
senshg; orifice into au- wai broken Into droplets produced The acnutioc pulse Initiated s tril 


try a nx^hazucaJ vibraior at the stream outlet 
The falling droplets \ ■ere small enough so that 
OQ the axTTOge one of sexen contained a cell A 
x'oltage puhe timed properly and propomonal 
to the sensed Totumc was connected to a ring 
through Klch each droplet fell to chorge it 
proportiotiaJ to the roJumc of its contained cell 
A pair of fi^ -oltage deflection plate* placed 
below il tii^ deflected the droplets Th net 
effect cf thb arrangenient t* to deflect each cell 
containing droplet by Q distance proportronal 
to the dume of the contained ceU T?>c droplets 
were collected in containers so that crib wlihln a 
fP -eo xolumc range \ ere separated from the re 
maltung cefls 

Although thb technique has been irponed to 
jcpsrate ceUi based on volume roeasumncnti. 
ihm H no fundamenul rearon xxhv o^er pa- 
ramtm In •ddl'l™ “ cinoot^ com- 

bi.Kd lo rtJbll* a dltcrioo Cor «TUrtlioi milw 
lie Fill iVr or wher ctH ■ortlut m±tu<li><» I 
noiild lie lo dficribc a ctll aortliiE <rwm * 


srparjuon as docrlbed brim 

Tile reib susproded in a fluid nsedhun wm 
pumped bx prcasurizaiion of the sample ctutaoier 
ataflow raieof05ml ailo thn*?;h aflowchattfri 
shaped as shown in Figure The ceOs were ch- 
served at the opneal axis by the spectiophot®*^ 
ter and flowed to the sorter jimcoon In 2 nwe 
L'nselectcd ceib continued to flow out Into the 
outlet container If a spedTic cell had opocal 
properties causing an actuation signal, the 
stepper motor eras pubed, ramlog the plin^tr 
m the tynnge to draxv 0 03 ^1 of fluid T^ 
pulse was propagated across the flow channel at 
the jxmctnn, causing fluid Box acrow the )unc 
ikm for about 3 msec There was a dclax ef 2 
nwee &om the ume of detection until an appreri- 
able flow occurred acmes the channel matrhloc 
the delay time c/ the cell to reach the Janction 
from the obaemitian point In practice the crib 
flox ed at x-arying xeloddci, because of cCffcreocti 
in position acroo the channel. To account for 
thb the BcfuatloQ tune was made ioogrr than 


Fd Z. ^..yTwm of the crU ual nneT 


Decc«r7 to cmure that tbe d cMr cd ccQ been 
c^tured hi the lide ditnoeL Tbu». pctu*! 
eiiij« etQ» ^oD x-T- m i^ f ii y the Klettwi teB W 
Hnr ■ j i :nrf ul m aducving &nAl cAEeotrMcn 
wketed cdh of •boot 1 3 froei Initial ctnccn- 
Craocxa to tbc racse ci' 1 10.000 The aekcled 
cHbuendm Car ciiou|h tnto (he (Ue dumnd 
to rnaain (here (or tbc domioa of nu>- 
Ahcr aoifjle had been procs^ die main 
rhamH vat amoiiiaihslif flirted to mmc lor 
ciaotsf A membrane (Vlimpcn) tUter ww placed 
n facidcT canM.i. > ul tobfaiK to radui bole 
dnlird ha the b ar rel cf the tyrlt^ dtown in 
FVure 2 rhirisg tbe »a^ the ptunfcr of the 
•Ttm^ waa »libdr»% lo )ast beyond the radUl 
bole « that there an Sow cf clean water 
tbrtai^ the dde i-tiTwnrt the lyrip^e and die 


mroifarmne (Uter Tbc leparated celh nere ihm 
flinhed out cf the dde bannd and trapped on 
tbe fitter Tbe filter was then tem ew ed , placed oa 
dUe, and uained Cor uual dserraucai of the 
rrih The ccHi aie aH vMble hi ooe lour-powered 
mlcT o tcopic field, as iliustrated In Fhpiie 3 
There b do leaaju -ehy tbe celb need be coi- 
IrrMd OD fihcT Tbe wparated fluid cmld bo 
coDcctcdhi fynn^S ot aperiiDenli, fcrcearupie 
to aeparate out ipedfic Qve crib id nart cuhme* 
The coUeedoo Imc coold flow to another kairu - 
ment lix ilow more detailed, meaauremeBB of 
tbe talW Du n iber of «lectnl ndVi 

I hate dcKrtbed two eflflerent lerfinlque* fcc 
aordo^ bfologlc edb utlng fluid trantport 
•y*rtB meamrloct optical or dectncal pcopertle* 
a bads for •arilm There are large number cf 
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BUtioai of b wb tbe riifvyW Ksl 

w ow Tbe i^*ein t* < kWtoi»ed wQl reumre 
cormilenble c i u bg er irti before ( onid bn 
a«fai n the UborUOcy uomleadttl by pbrikilt. 
Virti f u n iaram t »Ill be mie s^r^ (wtued 
dunoR the next iiy 'rcnr* 

I ■ I «ouU bLe 10 tbai (he cell 

mnpfc cauU be pirprocowd befwe •anin*. ereo 
tbnher exlendiiig tbe phiknophy cf proeouif 
birrvehkt fucb tedndqwt a deatity KndefiX 
irpnnacQ eleetrcpb«Ttic Kpamdoo, KWtl*n 
>7^ KlectWr bltcrtng bf cchimp cr mr^ 
coMrifi^ntkcL. or tcnloi^ «re {NtentitDr taefii] 
fa- tJtt p rau^ nf acylre brfcre tartroAnctkm 
imo mere d>» o^mln« ritn tn gr muej t (or pre- 

Rimrw 

I Coita Vi H. K%b ^iccd nuiocialk btend cefi 
csuBtcT tod cd an toalTJcr P rwptr d at the 
HttnDtl Orctraak C ltifc c ture , Qdetfo, IS3&. 
2. Fnhrrkr M J Ao d e cu e eJ e ptrtlrli Hptrakv 
witk pocrnutl Uok^icW mpptextkia. Sefener 
IJO 371 371, 1965 

3 Rtrondr 1. A. tad Mtltovd, (I R. Speetnv 
phonjcirtrid ceD tortre Selmce IM J3M- 
1363 Ifi67 

9 8«teel, R. O Hi(b I rr mjtm.y i t uJJk< wbh 
ttec tfiM^tlk aPy diAxted U jei Rer grf. 
iMtr 35 131 136 1964 


hU btcTU 

V lankf •< rmOTton) CdDi «Ua 
tpnla] r^hVnrtm M UtAoI CeQ TiwlJ 

fatitirtiai 

Od tirvett%aac( tbe liicin method, n 

«u (oQod that h did DOt lend Itxlf nmdll/ to 
Kn^ or fuDj'.nuJiaBsnJic Mjemlng Mocu hdpn 
Uk rr1\* adhere to *^dc and t meJu iiiR 

catuci (be ci4l« to be laid down bi ftrcaJo whkh 
are patterned bf tbe poahyn fat wfalcb the ma- 
terfal bar bees remored tf o pi (be ccr ytr bv tbe 
matnJa T hm_ tarn^ifu under tboc coodnlom 
It OH nadcan tn that asy uiut area of tba dide 
1* not eqidvalait to any other gnU area At 
rcaxh. very latfe area cf tbe dJde muct be lam- 
pled to tbe itbiUUey of findiof lujp^ 

douf maicHal 

Tbe Tequbnaentt (or tend- or {oUy'autoooattd 
rerceniac r> Mem arc that ncU-poptilaled itapo- 
doB cf the ii^lar toairrial tbotiU bo obtained 
and b dxould be laid down in t aud om c&tnbt.- 
dOD, to that ni l ii l i ni im of the totj^ bn 

w ^nfd wfd) rntrlirtim rcUaUBty cf dctecdoo, ai 
any tmit area will then be cqtdTaleni to c'cry 
other unit toea A fonber requircmctit b that an 
area coDtahdof naptelooi cell can be marhed 

fatauefa way that tbb area can be catSy recaOed. 
The method aWefi lend* Itrif to hutrumcatalion 
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h firjt to draw, a iwroo-cenuUr U>Tr of the no' 
pended malcnaj in a hoc to that the breadth of 
the line can be thought of u ncgUefWe and 
therefore a cell v.ithhi the line can be located 
ca*n> by uiing ooc co-ordinate on!) The rftnplot 
form of tnaridng U to punch a bole becau^ 
fuch a mark U per n utDcnt and requires onI> a 
drople detcclloo f)-stcm. To obtain an area of 
cells cquhaknt to that of the atandard glass slide 
requires a Ibc of approximately 650 mm. In Icf^ih 
b) 1 mm. width The material best suited to 
replace glaa u one which has the some optical 
propertKS and the same irrertneis to ebeitucals, 
and which can be pursched vntliout difficulty 

In the semi automatic screeidog system ap¬ 
plied to date a tvro-parameter rDeasuretnent has 
lieeci used. Thu rocasurement screem out the 
bulk of the itormaJ celli, and the \‘anaiion of the 
patbokiji: cdls from the norznal, in basing ihoc 
tw0 painmetcn ensures it Is detected and marked. 
The marked areas arc \*ievrcd b) a cyto-tech 
nldan for further chasification Therefore, the 
pnr>dplc of tha simple scanning f>'Ttem fa to 
dlminate a greater part of the searching through 
speci t Bem for abnormal eelfa,* • ^ 

Oilectm aaU Prrf^ratm 

The cers-ix fa sampled b> scraping niih an 
A>Te spatula The contaminated end of the spatula 
fa immediate^ placed Into a flxailre uhkh coo* 
taiiw a muciu sd ■eoL Thfa fiauve has been 
so designed (hit the cells are faed aod presened 


at the rune time as the mucus fa duRbed erff 
the ^mla, Jen-mp the spatula dean of ceCidir 
mate^ lod the materia] itsdf fa a turfy £« 
suspension there ire no dumps c ain e d by the 
mucQS left, onl> naturally occurnng ae sir pii cs 
of cells. The su^jenslon fa concentrated by ah 
knniig the cells to ■cdlment Into the cooe fa the 
base of the ffxathe \-ial and the e tc cs s fbotne fa 
drawn oB by mcaiu of an aspuator attached to 
(be gnsphmg: machine. 

Tk' GnpiuMi Uarfav 

A fpcoally fsepartd optically tran^partm 
plasdc tape fa used to replace the ctMivcnciooaJ 
glass slide the c oatin g on the tape caun ihc 
cellular material to adhere to the lurtace ahilc 
drying and prct'cnts its bemg washed off dann; 
the staiiung procas. The c ooc c u traced sirpraaan 
of cells is weD shaken and chawm up into the pen 
unit, whtdi fa a hoear recsprocatfag pcrbtalnc 
pump through which fa thrraded chspoiable sHfa 
con rubber tubing A number fa attached to the 
tape and a duplicate to the patient s rreond ihcrt. 
The pUstJe moundne tape then passe* bcoeaih 
the pen from which fa c a pr e ged the cellular sn»- 
tesiid. and ihb drsn fato a line I mm. wide br 
650 mm long A fresh piece of tuhusf a puW 
through the pen fa- the next paiknfs ipetiineB 
The spec s otera are usual!) hatched fa 50's wito a 
spool ready for narnlng 

The graphing machine fa shown fa Figtnr 1 
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•nd the snKTtl iDrcKanla In the icbentadc 
db^run, 5 

T)k M»c^ 

The (po<4 cf iped.flic&i b tuloed 1 coridtcona 
mmnaer u4d« the Papanktilaciu tcchotqiie After 
the ^leclan le « tr c« the iM ryieoc bnh the Eoe 
ft celb h eoseml by a toouatla^ material hariof 
the rcfraetiTe tndrt of bUb TTsc width of the 
oMMintaiit tiaek h appcv^lmacdy one and one 
half Qoiei that of the fample Doe enaoriog that 
all nMtnial b adequately covered The ftandard 
coreiBlaB of the iSdc t« replaced on the tape by 
tn-acetate adhenrc Sba Tbe tbae taken to ualn 
30 tpeenma ■ 62 mamta 
The Baiolag ■r'aebbve b dmrn lo Fiqare € 
and the general mrdvanlci are dvown b tbe 
•cbemaoc (bafram. Figure 7 



Mn iSVtuonoM 
Fn 1 General i—»»f of the 


gnphuia macfacDe 


Tie rranf Kitdunr 

Tbe gwd of vtalned tape a oroomed onto 
anilu-funruonal tape tr auy e it lyiteia biuh 
round coDvenconal m kr oaccye Tbe fonedoua 
are auKsuoaTly p ei tu e nanl tluy are 

(1) Faa L — R and R — L tomahte aay pa 
ikular iperlBwai t be found rapidly akog the 
length c{ the rap* 

(2) A ctnUTinaudy variable mode foe loamial 
teeing of any pnrdcalar ipc dm Bi and tor tbe 

manual panchn^ of field* of imerat for refer 
enee. qr gu rl doa C» ireond cgxsioe 



Fn &. Tbe fulnlng juabkae. 
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(3) A comlaot i pccd auto-punching mode 
during N^hkh detected bxgc mi^ arc marted 
b> meam of punching i hole In the tape. 

(4) A pJaybacL mode In which the reference 


IMUHTAHT 



mooktamt AmJCATon •ystmu. 



F». 7 General mechanka of the italning 
mactioe. 


boles arc picked up In such a u-ay that the area 
of Intcmt may be \ 4 cwed by the npe n tr e &001 
the mldtscopc obJectisT 6 cld. 

The viewfng mathioc k shown in Figure 8 
and (he achcmatic ditgmm ts shown in flgore 9 

SetBumg Vm 

An image of the obfcct plane it projected onto a 
screen by meam of a t uh ror dtuat^ abore the 
ocular of the microscope. The nrirror h one cf 
18 mounted 00 a drum. \S’heii the mimr dram 
rotate*, the image of the ol^ect plane b sca nn ed 
•cross one diameter As the speiinen mora at 
right angles to the direction of rotitjoo of the 
nuTTor drum, a tWTJ-dimcmlonal r»«tfr fa pro¬ 
duced The sue of the rastenng spot fa ghm by 

Size of spot at object plane - 

Diameter of drcular aperture in Image plane 
Ms^nJ&cadan of object in Image plane 

Behind the a p e s tor e fa a scmi-circvdar holder fa 
Mhich a scriesjof ncutml density filten arc 
mounted with one dot Ht empty to ghc » 
unobstructed light path. Any filter can be seirted 
» lotercrpt the light path from the image plmc 
aperture TTw mechanics cf the s etf i nin g imh 
are shown is Figure 10 

CUmfettsm *f Itunrpts 

The projected image of a cell pfatinp orcr ihe 
apemire wdD change the iniewty of the l?lit 
trammrned through the aperture. This change fa 
detected by a photomultiplier \hkii will pfodnee 
a \x>ltagc pubc of width cqtial to the dme taken 
for the rd! to arm the aperture mad cf amf Slude 
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eqairmicnt to tbc dt m h;' d tl* cdL A* tbc toiA 

uka\ op br tV rweira* (prct U lifwhy frester 

tVt»n liiu oC tbe ■jrrDondi^ e^topUnt, Abe TnnV 
tYnifn anpGtade of ibe pui^ b uW fd by <bc 
Dodeus \Mm the pobc tnan ibc tuxirui reWhet 
prr^ BO^tude n ^Len ta « tecoad pub* 
of Kiih dfpeodeirt uptm the lime Um ibe pube 
remBm sbiM the pmet point T B-bei tpt 
eific firoup of mtertepu » be recoiticd, Atbctt 
the fTOBBry pahe p*«e» the pretet MDrfitnde • 
Kue ■ elo«d far penod rtpi«l to the trdmfTim 
l a tcT c cp t truth mpwtd lo be noaired. The 
fuo ■ then open far perfad nch thkt the mn 
cf the m mmwTTT' mtcT t ep t keftb end the bofth 
the fBte ■ opened ere equal to the n^niraiin 
mtr ixept tn^tb tha n to be l e t oi d ed If the 
rcQod^ pube *ld(> ■ unaller than the mtad- 
mujsi unr a e p t length wet. h eanrxe be parted lo 
the rreordug ftage ai the gate a doi^ Only 
KeoneUry pubo ahth decay dumg the period 
the ttate b open can be recorded Th» n thm 
in Fgxrre 11 
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A« the amplitude dacrindnator b fixed, the 
■tneki lo be ielectal narQ bat c demity abm a 
dfttmbsed lertb The anjpUtnde b adiuUcd by 
erpandlag the pube betHeen the hate fine aod 
ibe tuDy obKored anmnlna aperttUT far flmi 
deinlty by neani of telnried neutral dendty 
fiber Tbb b achkrrd by tatkg the baaelloe at 
cent, iitierceptina the baht path ihrouah the apo' 
tnre with dK fiber and expanhog the reiuldng 
dgnal to a prtdctr niijo ed Iholt The fiKer k 
then rrmONVd and nben mj de ra totertepti the 
apertt ir e aod completely obv u ret h If itj deiafty 
b tea than 90 per emt of the dmdty of the filter 
It %ni not pan the lelectlnq ihredy^ 1 b c e fuie , 
only nurVl which ha Inw it c pti of dz that 
can paa ihraugh the gate and are of dendty 
which ca paw the amplitude aketor arc re 
corded 

The immbrr of Kree p a ceconied depenca 
upon the dxe of the nncl^ on the utsho- cf 
ondd pj etc I l l aod on the munber of aani per 
out IcTgih cf tape, aamnmg that the lengih cf 
tha wo cmen the taoaplc width The jeneral 
theory of ■-an.ntfg of objert* randomly cBitributed 
lA plane b dor m Bumber of anbon wboio 
yaibOcatioBS nnet •oedt 40 Adler 

Counfcee Eltam, HtwLeaby Taylor® tad 
IVklurO The ihew a baaed opoo obuburg a 
da dtsrfbutkc cf parodn randcrsly dbtnbuied 
to plane by meaauvg chorch The tmmher cf 
I tererpe* far damhunan of paftldea whoae 
•*** ^ bnumi and D wIOa the eut-ofT at 

( + G) a |T\en t-v the integral rquadon 

- H r 

-[!>’-(+ g)’)“’l dD (1) 

Where fi • Ni^nber cf 
H - Track loapfa 

Tor bmpBchy N m the mine far all ralne* 
«/D tod N la dw raanbei cf pardeia hi a par 
dctilar dxc raige 
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o*iH I cUkL ^ r- -TiJIb-1 n“ 

i_LCrt3j i_q£fCj 

Fio U SchnMlkdUframc/rrctKdlngof«cc«»d«ypul«Hhk±d(xarduilB«tbeprTiodtbe 
file b cpcn. 


Th« pnbobUlr) of obulnlng at least one io- 
iCTtcpt oo a mideui m ho«e sze o betNt'een r and 
(t + G) li given by Potaoo t fiannula for rare 
evenu, which it 

q _ 1 _ e -N 1 (2) 

\Mwrc D — mean diameter of nuclei over me r 
SrtJ ^ Pgrgmrtert 

EHamond carried out mcaturcipentt to aicer 
tain 0 method of xHceUnn suspKkui cervical nui- 
(erial from nonnaL Hti work thowed that epeci- 
mera could be clatdfted into tuiplcious or normal 
by grading than at to > hether ihe> contained 
many mtcld greater than 12^ in both minimum 
and maximum chordt or not Hb pubDea 
uom, * ^ ha\T thown that the method of te 
Iccting thdo having nuclei greater than I2p 
by on urtikillcd operator has a rdlabilit) of not 
mounc a ) tutpicious material, and ien than 
5 per cent of negadvc malenal u incofTectl> 
cloHibcd This latter include pojt-meoopjusal, 
tiichomonas Infection and port natal cates 
Because of dumping of i^b, nuclei of mall 
cells mn mtiiap and pretent chords of over Mu 
therefore an upper intercept cut-ofT is uted The 
instnmient has been set to have a cut-off such 
that objects greater than 20si will have a erj 
lowr probability of producing punches, but ibeie 
be a mamnum probabditv of detecting 
between Il^n and 20iu 


The sample laid out on tape was to pmcnl • 
sonflar popiilatioD to that ohtaioed oo a weQ-aade 
glatt dtde nnear* The method of nohing 
that cf Papanicolaou the reason for tha b that 
the final dlagnosb is maflr by a c>lotediniriaa 
who has be« trained in reading thb type cf 
ttaloed ipcclmcTi The automatic itaJoioa: fat>- 
cedure allows foe a eorautmey of staining be 
cause of the constant ume the specimens remain in 
the seJuuora, and the stams are replaced after 
every 400 speamens Any rariadon in raiemi f 
can be allowed for by using a filter of densny 
equivaJent to that of the ms^ of interest, to be 
mterposed between the scanning spot and the 
photomultiplier The range of the fihen b from 
exdnctiaas of 0 B to 0 4 in step* of 0 1 

Where there arc high cuncentratioas of Luge 
nuclei the marking cf the i peci ii sen will become 
cx ce sih'c As it IS the intcndon that the mstnimeot 
vill alert the cytotechnidon to suspidtaa speo- 
mera and wDJ not giir a detailed identificatlDO 
of all the suspicious material w thin the specimen, 
a Fcstncticxi on the number of fields that can be 
identified has been built in Thu takes the form 
of a deadleogth once a field has been marked, 
the system b Inocth'aied for a length of 10 mm 
It lias been calculated that thb does not id am 
way affect the probaWlity of detecting forge 
nuclei m mall numbers m any specimen and 
thu ha» been confirmed by eiperiinental tests. 

After the in^uvimeni hju aulomaUcally scanned 
the 30 pea mem batched on a reel the treh- 
niefon play the <pecimfm hack and the upe 



Stfi-oa 


ioamo o» UA»rr<o tto ruEttartitED ctiii 


4S5 


aubxnctk*^ nopi ^ 

«rwj ttc HodxCEd ftdd U vWalV otiicrrcd- If 
tb» Beil iho* luifAijn* naterlll the operator 
nxi (Can the mamiaDy aod mark vy 

otter fteH wfeict mlD oniqoeiy kfcndff the cl** 
of y^wsm U, OQ the other hand, the 6ddi ebow 
ooh mfUnuMtory th*n^a or Urje trackt 
ben^ orlfui, the optrttcr by depreatug key 
nm Uv Upe nnmtoR ttntll It k napped by the 
oext pui»:h bole 'no* mrthod, therrlore. »Qow» 
the cytotcduucuii to tJUte hr* traioing u» the 
full bui leilucci lor% taJWjta ertrchir^ of oefa 
tn naien*! 
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nro( m emK*J cytnfc^ Bn Vfed J >t 
IW3-I6I 1«7 

Counhee R J Tanoi eoao-tisc madune 
Bru J tppl CSoppl N 5> P«per 

0 5, IBH pp 1 >6 
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■If cad of cmcAl «mr ^trasorra 

IfcroKapeKtef? 23D (<e6 
Dwmod, R \ Cy«]L:f;n) enteru ■pfiBnhle 
ID a >i o i L] D Tj i : •oftctTif cf «rr<<ed smn far 
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•ped^ Cho d dera tfa a a< the OpnUfaeil 
auracterVOc* of Cell 3UiU*(, Cell 
SrVrTfad. aad IVir Thiwifh 

lyaem 


£Ui Jtfmhai i)fMr 

The upper liidfmn rf Flfurt 12 dr^ncti the 
Ana-tfa ml flow cti*RT«m of ■ cell tmUcR *mm. 
The ipeninen I* f Cf k tof d at the Wt akde of 
the figure preptutd U* depoattoo on tran*- 
pCTTit upc twl ndoed In highly incchanrted 
mann c Thc pi uu Miter thruugh rti hlgh- 
RKRudcc a am cT dfaitha c*rh abaochc'R tv coi 
cttl main mark on the tape oppoiltr thoae 
eveno judged to be luiptowia After uarnber of 
ipedim* ha re been «o pftxoMd, the tape b 
farwaided to the Krteobyg techaQlagiii A aaa- 
cihy dcxke ataynatrd » ib thc viewing mkro- 
atopc apirwnirttany hxatn thoK evena Jixh[«d 
to be aaptouxa the pracretner aM thc 
tocbifalcirbt maka bb judgimt of theie nutiied 

0« ef the itJBci re laupti da cf tha yyvteta 
M (ba* (be buman toj w j ai a tdml to \ock a the 
t dmika l etib abxfa the iBtnnmt laadfied h 
ai yim ai not ei cotspaiueo abquc* of the 
origlaai y w iium Amber a nja c u t feature b 
i)at (here b no ond for kccsod Baiotng pro- 
crduie a> the one chom a ararpuhle to both 

Otachbke rrirl iTL^n 

Ai DO report* of uiab of this type of 

■rweta have appeared, rt a pcrtioent to r<c nroe 
qucftiora about its oper a oon t thi Utoe As 
Indicated in CStapter VI, the &jtt cperadonal 
charmeibtic to uafulic about a thc throughput 
factor i, Haa the preparahoo of the ipenim 
far machine reading reduced the abumiance of 
edb, or selectively dnertod certain citow i cf 
eelk. ht aKh way as to produce a low value of 

Neat, the actu/acy ttjdnabfe b of lundaiDeiual 
interest, aad la rtfadorahlp to the throijghpat 
factor feitaild be known. In tha case, there may 
be q*ci*l penalty anached to b the ocenrreoct 
of Ugh Tabc of tabe posUrve bdlcatlom 
mach as each toch event b brought to the lech- 
nologbc’ attention ^VUl the tccfantiifbt’ ihrw^b- 
put L. be Influenced by the p ra cnieuei ? Finally 
the der el c gm i cf thU type of oyweta wOl be re- 
quhtd to show fa lengtiiy and carefully de 
signed rilnkra l te« that the lyitcm ■ soch b 
tcdmlcally adeqntti- and that Us Iq jJ* 

•oeenfag loop faaprored the ddhrry of health 
amire (xer the tmawbted reulii* scrrmlr^ 
■ytaem 
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FLOW DIAORAAI OF SLIDE OR TRACK JIARKER 



FREPARE SCREEV DECraON 


rLO\r DIAGRAAl OP CELL SELECTOR 

Fn II 


CtO Seitftmi 

ThU type of lyrtem b dUgramraed fa U>e lowrr 
drawlag ^ flstor 12. 

Tlie cdhiUr q>admeu Ij coUected, prepared for 
the floH^thnxigh optical ly i tc m aod submitted 
to a lovr-TCSolutlon. bulk-property detector vdilch 
ajay zneasurv as maof at three or Sour sepante 
phyveal or cytochemlcal entfoei of each partkle 
ai it pi esenti hictf Criteria of susptcioa are ap¬ 
plied ^’^rtually lottaatanccusly a^ tbore cells 
which qualify as ahoonnal are dhT i Ce d from the 
onalftlcal currest into a ottHectiiy veaseL 77ie 
domward dlsplacemcot of the diagram (ndteata a 
tecood line of cell preparatkm and manipulation. 
At the ci>d of the run, the suspicious ceils (akMig 
with some obligate oormal cells} are conceotrated 
and stained for ohservadoa by the techooic^isc 

The low optical rtaoliition b attr act ive be 
cause of the attendent Increase of speed of proc- 
eaxiog In compamcm with systems dependb^ on 
mlcroniofpholagy for the ideadfleation of ab¬ 
normal ekmeoti. 

'The throughput factor Ibr this system has al¬ 
ready been shown to be knr and its Imprcn'emeDt 
b^OTicial to Its ultimate succeti 

e selection of aboormal cells rexulcs in a 
coventrated s p e ef oa eu which should 


osahe the task of the human l a 'ceo ef much Dghter 
However the throujfhpot factor at the tecteib- 
girt (kj roust be c oos Kiered. Finally the cwt 
eflectivcijeas of the pt es cr ce n er t’crsos the unaViei 
system must be eralutcrd. 

FUtr-Ormfk Sjrtms 

The fimedoo diagram of a flow-through syitcni 
Is siinllar to the cell-selector diagram. U the pre- 
screejier has judged the specuoen as a wbcie w 
be aboormah tbc spechm for subscqocnt 6c- 
osioa may he obtained from the celb flowed 
through tbc pr em e co er coucentraied and 
stained Ux human inqjectiocL Altcrnatnely the 
spcd j ucn for human ^e^■^ew may be obtained » 
an aliquot of the origmal spednm. 

As in the previous ca«s, evaluation of the opera- 
tioo of this type of Instrument requires the de- 
termlnarioo of FN FT k, and the cost per 
spedrocn so processed 

This type of system b transient In nature. An 
optical event ocenn, and is classified and awstr 
ated, but the ernot of that c%-ent hai pas^ at® 
cancKM be reuaptured, examined or ratwmaOreA 
TVk pres en ts a serious problem of evaloation ef 
operadem tvH coctrol of the Instrumctit. In the 
long range, the simplicity of this proposed syiieffl 
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b Ttry tavidr* bm lo ii«e inxx tt poM 

tn»ny priiktt* of eoc or c^ Kod underfanrfiog rf 
Id t»firida>l ropacn 

X)ljcatrioa 


Dk IbAUXY 

Tbeie Mc fanr p*pnT Sor <lW.ii rt nw 

imrW tbe tuie d fcittn* or ll*rtdt^ the Pre 
Kj te t cd T »0 «« cooceraed wWt crD 

■jjprtjsoo to** rpeKnk, oot witb ceO tncfei oa 
film, *Dd <w W d more RcbotI nHore. 

FuhryVrr dercribei mrtbod far Kpambi( 
dto^ d U^inl cntttAbtb^ cdb umo vpsntc cod' 

umm Tbf celb «ro ftjtt md by bdro* arMiml 

(hr CnuJttT pnactplc He race* ih*t It b 
po*a(bfe to mete •c>er>l esi*! memremma 
befare the ccD pw** throu|b the «ier and Id 

iKm virt tDuldfaruDeter etit ifct et littfcn d 

CC& ■»it^ be ^ddered It vsoald oiimi tlat ihb 
woold retpnre cweful correlidoD betweru 
ud cdh He Gjrtber rtuei s valid be r r—Ji e Me 
to Km KT cUm oC ceO. ^Vbh lem tban rix 
dna cot "f^i*** thn oxoc ‘wonid bare to be 
UiJOped «3cri±Mr tad lepKXUad 
Can^o t it y .hiMTO^ fliadg mei h oU d ti^ 
Wr aiitu cede d mt r r ra t ri|tn ta^ki to (fas 
SHffl d «vft« be^ac dk— n e d The edl d 
Bteres h aajaQr ^^i^^p'fnbi i Bicnhet d 
oa^bnfag ■vOi Fuhr^br’ method vboe 
cIk csS ■ aia«QT alooe. Kamnt^ hirtba' 
deaeribei the pteperaefeD of uh Kreed ceQ* far 
nevtoi bf cytotcchnKum Botb tbev iritm 
oukl appear to (tve adequate amkn aod 
tiDpticitty rety OQ hmher KDalyKi far • final 
dii^ncaOc de c Kim aner cruMCcmBiof the co- 
~mainem d &e ctfi 

Xlcyer dcKTibe* tsKtbod vhfah ualcate i, m 
t*r m poBibfa, the tnditioQal Papankria cw 
ttMStd n ear ti«^ Elm rslber than dkbat Tbc 
cmcncai far markhif ceUr b the mog 

nOOD d KkU with irJuItTmiw aad m^'rliiMin i 

etrds gTTmia- tim 12 sdereat >£irila( h per 
famed by paoehtnf the film the le- 

kettd Vlecbackal recall then enidda 

oytotccbiodaa* to nev cmdEd crib GHcd tK«* 
the II mluuD craaia b adequate to 
tib* oeyittrei the awthod vndd %pea i toMand 
or ItB QD the abtficy of (be ooe pa r « TTW.'> device 
not to cpaft too many Iibe peridres Aa a vhote, 
a k to nample d eoe pa jacB ct er pi ian eiil i^ 

fyKem, l»t the cDctfaod cf layh]^ crib ia 

aod marUng the Sim to the ride of the crib 

■a mem feaeral ^yftratfap. 

Toffai in V ai the nmhodi TTi«'ntt.... j aberre 
*0*1 k hitcruud hi their a c oif :7 Ha v-tof 
that dKU coat tfiertrcBe* b erueial and a(|ut* 
that the flow fyKetoi becaM of the chai^ k 
mid Kream may glte The to aerkn pco f faa a d 
opeiBiloe and wuii-Ktr^ 


The TBCTho* docribed and Yarlalkam tad 
fanpacvcmetru of them wcwld •ertu to cCct ade¬ 
quate « i l p q tad maiUng of teOi. Ho»c^a■ the 
OUT of the uHUer b what b inarked and with It 
the fearibiSty of piraaectdoi^ which tcpac b 
amride tbc piTseat tfiacn^oe 


Da. HwaAM 

The cnwkfasadoD by Tofka of the three »yt- 
tem*—ceflmaTfcinq cdl irieolioo aad flow-thrcRigh 
•criusquca, procfit* pref er race tor the firtl 

■yitra It b the ODC Doa Cawed and ]WT»ed la 

Ei^laad and perhapa the easkx to create tod 
en t mU It M tare In which dcveJopcKnt of rarloo* 
patacru rttxqpddOD aanam, both the dmplo 
Kthe i tad the more cooplet analTia fam ht* 
(he h%bes UnpetiB 

It k here that the risqdc deicuioo and Kfenti- 
flratfac by whatever crttcria ca' parameter by 
vddeh ihe ■••'■nwT b j <t §iainj acd ts detect wlQ 
be hnm cifl a tri y evldosi and nsenfriied by era. 
The Vtefaen ackimer u at preacot (n nch tnal. 
with at ye uspTOvod rf«t The oaw ^JoaBtfasiet 
Imafl Analyriif Compaq Scanxer (Tbe 
Cqvical P Q VI) wQ In our birrii, we beph 
fo Iceif w*y tnwtRb (he erahadon of aicii 
tncl layi^^ Bw iaa n j aJrctkai 
That th wdbDotofW ihraogh^t (hj wiU bo 
bifiueserd by (he precnaer » taoricabio Fwa 
our talculadoea, i b hhriy that a narhbie wSl 
carily read iJJlOO to SO,CnD cell aamplea pq year 
and thb wc«ild be coDtroOed and diec to d by one 
P i^uCT 5 aeihahhr oat worlljif full thne. 1 
•bout 5 to 10 |[m the p o r ma l rate of cuipit 

The accuracy and {abe poridrlty wiH bo the 
Ley vaka by widch each tcchniqoe wQI be fudged. 
The CM* d the am i ^e fawtrumcBt wID ho of the 
order cf 3 in 10 nn ^ a the annual mlary d 
eyteaechnioiaii, and «i It b e apec t ed that bwteu- 
mecrt-deprcriatfac and r unn lay cseti iriQ nrrTir 
•boot tbc rale d Ooe-fifth tn ooe-toith of the 
ojrftai cat per year dik rimid provide a cem- 
Wricst way of eqoatinf the coat cf aieb automa- 
tkn 

The ceC aeiecxluci and fl o w- da o»nh . . 

■re (Kiel whlrii woA on dae ■J'wpbw* pararacien 
and thqeftre do farm of maw Hrtitig widch 
fa concencrmtioo of the mqiect ifTt* 
Ttb abo b acrcptahfa m fac« a» d» “mbi ratri" 
b kept low and the tme poriihre* are n« huAd 
fa too great fake paidre groop. Tbe eridoKC 
belaq evaneacent except tn ajch ride rinmt »>stesni 
•a fa the K a mmat y qKetrophotonwtric ap- 
P*»abm (hem b laach fteatcr need for acxaiwy 
fa final tJ em fSea t fap (ban far ti«e cdl marUiat 
te chnlq a o . 

The teeJ u dque ef rapid ceD anaiTrir fa ftald 
‘ranqvxt CD the tampie p m ai ae tq of nncleo/ 
tntvfaaaic ratio by Kacrrmriry hai been do- 
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%-ckipIn5 o%Tr the pa t ihret »ad nev* rcsulu 
in the pmentalkw of the mjpteoui edh tepanited 
onto membniDe filtcrv 

Bodi FuUyleri and Kamcntik) i Uxhoiquci 
of cell *ortJng by fluidics proent intH^ii^ po«d 
biHilej both of speed aixl convtnlence ai flic 
depetdflon for tracljnij or ftoaJ kienUitcaflon 
eye or analytic pattern rtcoptuuon can be made a 
continuouj proceu. 

llie technique Li> Fuhr)lcr probabh tsHU 
dhvTupt cell clunm for e%Tnliial pattern recoc 
oitton 'aIiUc the Karaentsky technique Vklll prob¬ 
able not separate tlie ceUs cnoutrli t ithout a 
hndu dkperiinsj or dlvrupunt; technique 

With reqard to Fulwtlcri rwvTl ricctronic 
•eparator one needs to adc a few quettknu As 
mcTYt of hii unric has been cor>ductcd uflrai blood 
ceil one p<7^ the pKohlems ' e face In the field 
cf erfobatit-c tynolog) Con this technique woii. 
on a miriure of cpitbHial and me»odermai cells 
mixed up tvltli mucus and scrum and bacteria 
and the Ulc' 

Host viTwld he prepare such specinwns v»iih 
cclh In a separated fonn, that U to cteitnr> the 
Inter-ceU biiredariet aod coonecoorts? Wosfld 
ajT> erutTQC or chemical stripplnit of the nuface 
■mtpcdtwchartde or ■OKispnxdn affect the 
■bd t) of the crib to tale a on thdr sur 

faces? 

Hu technique it cmahth speeds and e sill 
tsaicli !u det-dopment ' rth Intems, especsalh 
viheflter the dy^plastK and malignant crlU are 
separable from the rest, at opposed to dople 
fTparation into cell 

The conuibutiori of Mqer b of fimdaioental 
value in die approach of partial automation 
prcniding seiectrf field to be studied b) nr 

Ilh fq-pothevlv Inn es-rr b bavd on certain 
BSaumpttora not occenanl> fufl) pro%ed as prac 
tirabk* or esm true In ihb he b not aiooe 

Tl^' cibleoce of some large nudd os-er P m to 
most raahjrnant smears U probably true There 
ore iKn O'er a fn small caremoroa In-tilu and 
joroe pbndular cell tumors In uhtch the nudes 
may v>elJ be bekn 12 ft In sbe Moreover there 
b the roattcT of cell clusters '■sbere am scannlDg 
rnaebioe of relanse mnplidq vnll bas-e to ’gate 
out or caned cell dusteev aitbes uould othen ue 
Indude mao) beiugn endoceniral and scraped 
squamous celJ Cragnsenu 

TTKTe a also the lact that measurement b\ 
chord ieimih akoc b an Insuffiaent entenon for 
detection, a* mam large and degeoerat and 
hj-dropic nudei, opetiaB> from the endocerMcal 
fdls "ill he signalled The tletecoon, as Mr 
Meyer hat Impbed b one based oo a pameubr 
esh^ (of hght ataorbence) Scanning 
ercludc the Cainihr-stainlng and dc 
. Vrus 


Our viork vnih the Qnanilroet Image Ana})-Ke: 

Computer using a nngle spot scan nlth Hne taaa- 

or> »ixl potenuoincter cimilu frr both borimmil 
chtrd are and denflt) (light tbsorbeore) h* 
deroonstrated t^oriial things ITrstl) that orJ> 
propomoo of malignant nucH of anv size ir 
acceadble to automatic semnirm by \irtDe t 
bdng separate and not Umed in a cluster -Srjrr 
(icnea Uiese separate lignali arc quite Srii s 
number or too degenerate or too snuD to be dr 
tccicd Secondly that there appears to be an b 
'■er>e relaiionsWp of dendn to sire of maheiua 
nuclei t here the smaller nucleus Is U'jja& 
darlrr nhOc the largest mahgnani nuclei mar h 
cofruderabK more fainth or fighdi nairted. ^ 
the threslvofd dtnsq band bepsetn maEanM 
and benign ceCs can be dranzt at a tangent Thm 
appears to he a Imrer bmlt of 10 p bdo'^ 'tud 
poi> morph nuclei (of 8 p) and soperfioa] sqtai* 
nuclei (of 6 p) w dl confuse the picture 

The Infnrqueni poddve shjnah maj aho 1* 
ion If an (mtruraent depends on a nettcne phi< 
foilcmir^ a pt>llhT" signal being punched to 
preieni die tape bring shredded Thu occiin « 
the \ itXm machioe "here a negatnt phase of 
1 CTO occurs It therefor e foHowi that a more rr 
fined form of sm«or dsould be uvd than a simple 
silt scanner to build up an image and aJ« that • 
form of marling a tzgiial on the ape coDuon^o- 
Mite "iih its mem should be ibcd. Eleetronug- 
iseuc or soior aptieo-riftuomc teehwquf m “ 
bong dorioprtJ tn ib** Tetroolc otoirack, h 
better method of cgnalllng for recall The nee 
Quaatimet does provide a &lrl\ accurate twd 
detailed build-up of paroele size form and ait 
line and this ihould pertmt a reductioo fai prr 
of malignant nucleta detectable to araind 10 I* 
The masJmum use of rruclear margin and as- 
soriatrd cvtopJasmic dmiltv readings can be 
made at an crooomic degree of rwolutkm toirn * 
tcleviiloQ spot scan, and these vnll hdp to ctclifdc 
moTT definite]) the irregular-edged iwutrophil 
and ahrupt-edged artriact 

Mev'er hao perhaps not inificlmil) itresKd the 
need for su tabh-surfaced tape, perhaps bccau« 
hu Necoloidini^ MritnCT tape frerra ImperlaJ 
Cbemiral Industnrs has been the most mecetsfid 
so f»i encountered trv u The surCicc fa adequateb 
ater euable and the Mriinei imp stands art) 
jtrmm nf of p fo c e*uog through the usual ttaming 
and deh drating soluuon 

The covering of the mountant by triacetate 
adhe»ne film (Votch tape) is a trovtl idea and 
viell perfoetDcd but suffers from producing the 
entrapment of air at tunes and of ‘Tibbtng 
if th tape be rolled at too acute an angle Both 
produce a degree of badtgrtxjnd no*<e. 

Here the use of a su laWe aervhe resin ought 
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prurt rf gremler KKcei* m »f« In the c>tot™ck 

\\ hjt\ cell prep«ntioo teehniqtm 

tod |t»io icfaeduln elic»hcTt Tbcte W P*™ 
nount pio-eq ulil tn for i*tI£*ctocy edt mwimf 

Dk \ln »Mm 

I 0 demr thti kpoc effects ntotna ted method 
lo tkMSfy «nd ■rpente ceQ» piedrltTBaned 
properocs «aakl be cry viJtLftble S rad let of cell 
Klrnst> ould be dopSfird, pArtlctiltHT in car 
retttmq adcu mcidtlltlea of Wtnnaenal me**- 
mi iii.'m »tih tradltiaitl uTpholo^ Ifi- 
ttim Specific ceQ t^pcs cotfid be aceuninltied 
ra rel«ii\cly pure popultncm* tor bwlo ^^ t c e» 
pejimeoti 

Three efiSoew »y»tam d ccU rntrUng or ceil 
ict ui n ht% been pr o^n e d la ibe ‘'Openlns 
Remarks Two are dcsi gt icd iPt fluid tranafnt 
^Kem c^cdb in napen^oo, eftf thud (or (TVtein 
that tiTu^MU etlh placed on tape Each hat 
certzts adrani^ei aod (lti>ijiinf(ei, and mch 
bti been oied to tdeaufy or mpamte crOi « part 
d ml ipKcm of ammatod cell taew ur emetu 
T loxr exmt cen^urlaon d chete 
tarthndt of cell marUan or cell Kparacsoa b 
gflacie e d by oiber tapeerj of tbe lynenw la 
tud they Krre ben oaed No tt efa e leo, c a 
Mful r eg cae to oaa^Mn these tnetboda tn 
joebto^ the oum t Rate of the an fTable I) 

\\'bde tS three oxthodt d cell marlmif or 
vpamm fu Bt uo Q rery «.ell Ceripecilk p u t pi a ei . 
□one a turahb far ill Tbe laroal hurdle has 
been drared m sbowhif that these don e es can 
brbuihttsU Dunag the non (ew ) ears w should 
ne them eaossdcruWy hnprored. and pcrii aps 
euemourd by mstrutnena bared upon still otias' 
pnneafJct 

I)b firuoca 

FuC dear distract km oturt be made factueoi 
the principles cf mrtmi tod — ts ^ Jartiaf I 
take to mein the wparatioo d wpe^iarsa into 
c* sets, poactv and ne^yuvr I pcrscreeiuiif 
•T**caj, f«an aaear vrould be ooe requnin^ 
to be rtanmied by homan, and ucfiu s e ■sould 
paoed as norm*] A/aisry a the autamatlc 
■pcctuif of ceruDi celli for human rirwinit. ■> 
that only bdeeted fiddi need to be eraatloed by 
the h i m sn ofaserver befare patsh^ anear as 
a nsm e 


tbe dla^nosb tjoes not (or ^jould not) depend 
on «hh, but nuher on the eha ra c te rfalcs of the 
ihemsrftct I sotne ‘"podth Rneari the 
maSqnant cdJ are peaily ootiruinbered by 
oemiil r^lK a> that they have no influersee on the 
swan vahjc of any paramerrr and may not oen 
farm rery mbaoiuial aeroodary pofmladoci 
bforeover fa almost any coocdrahlr aacting 
system, false nefttha (the nam senout error) 
could only be ledoeed to acerptaUr Icreh t the 
CDstrrflwte umbers of false podmm Un>u tbe 
system used included the maklnf cf convecoocial 
smear at the same Ume, the calling back of 

tumsbcT of Konen (or repeat smear 
wonki ( un«:ccptable—a prut dearly 

made by \VKd 

These defects of a sorting system malte th al 
•cmaove, Mrfug rytaem, cry aCiisciirc 

Af#iinf 

The priiKlplc d this system b m mailt tbe crQs 

bkh have been slgoallcd according i certain 
cructla, K> thai these field can be played back 
to the human obvrvtT 'Ibe p r oentype b tbe 
X^kED machine doenhed kleyer u this 
Sytopomm 

us assume that voy daple eritedoe hat 
bten ebenen, and that any fiekl b marked coo- 
ramlng a pamde Hihicd i a ctsialn dendty 
w tb hemal oTyfin and with l atka J dtameig 
br s si Tm 12 and 2D /t Rouuet jmean from 
squamous araDom*-in-dra and dpplasla 
vtrsnally always conum aodei m this range, as 
anyone can erify CTbrre b no mtendan to mark 
every mahgDan ceil, raott of ubich ha\ tiackar 
fhametm within the range of endoccotcal cell 
nuold the parameter b ds o R-u loch th t every 
■ocar which we wkh to r ep ort m ponure ihoukl 
have at least one Add cootunlrg reccgnlzabfe 
malignant cell marked by the dmcc) It Is tfkdy 
that most cf the objects marked win be artdacti, 
pardculaTiy roOed or os-eriapplnf cytoplasm, and 
negative tmeau wlD be mauVed ss la poshive 
Ooe* The human obaerver looks t marked fields 
If aO the marled fields are passed as cootahilof 
nothing aapldotR of mahgnancy the whole 
smear b ncgaih IT a ceO b seen irhicb raises 
any **plti». tba oUtr i t r namJna ibc whofa 
of the smear Ui the usual way and l e peru what 
he wes N coumlng b cfenc, m no ctn-r^ be 
tween peiddra and rwyttfre needs to be detiled 


Swnai 

^ ctery stadfg system n fsr ngfetted th 
*™«i has depended CM cnat cf panicles ex 
teufiuf cmjJp crlicricsi. I cervkal Rnear 
the vnber cf sWiorTiul cells jjres m bWa d 
^ d the trial sampled by the iparala. but 


rv greai ssivaoiag _ . mi^h « . 

make use cf pa r am c ce i i which chaiacteifre only 
a try small pj cpo ni oo of the ceOs pcewtU \N 
already know dm there b no alnol te criteiioc 

Of nsallfnairt cell, hut there are criteria by whW 

^ F** «n ams mtfgnant edk w th hlgi 
oeOaUHty Another adranige fa that there fa 
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cootmuouj bmnan mcmicofiDg of the quality of 
the ttnean. A ihirri, and e^■cn greater advantage, 
is that It b extiemeiy siniple compared vnth mow 
of the nmlupamoeter or pattenwecogniuon 
syiteras piu p cBcJ so far 

The last statement imites the qaesdon, “If 
It IS so simple, wh> has It not jrt suc ce eded?** 
The anssTcr of course, b that the familiar tech¬ 
nical problems have not >Tt been solved thoc 
range from the problem of Idcntif)Tng a particle 
of a certain sixe b} measuruv; random chords, 
to the problem of staining rrudd without at the 
same tune staining c>*toplasm But these difll 
cultles arc not reasons for thro^ring out the 
principle if we cannot ochlc\e simple vertical 
measurements of rmclear diameter how can we 
hope to do the more aqihbncated measurements 
such as oucleo/cytoplasmlc ratio, estimates of 
nuclear Irregularity and so on? In my optnkm the 
simple marking of large nuclei b the minimum 
automated ccU sa eentnt; method which must be 
achieved before we consider anything more com¬ 


plex or more efficient, and I should CLe to « 
man} centen attempting this, rather than Judge 
the system b) the peribrmance of a single 
To aim In the fint place at a completciy ante- 
mated sorter of smears b Cke attempting a ana 
landing before trymg earth orbits. 

AssfSsmfnJ tf Striuti mJ Mtria^ \Jaebars 

If a sorting machine b claimed to be effectnc 
It should be eas) to test it by comparing Its per 
formance with that cf a cy to tccfanologto. In 
miMflfces can be dassiBed as fabe podtnes aad 
fabc negadrrs, and these will be the tmportant 
6gurcs to obtain in an) Bcid trial 

If a marking machine u sui^ected to a field 
trial of thb kind, the results can only be very nni* 
leading Fabe poddvea are imposdble, becauK 
the machine does not specif) which u pc an are 
podlh-c, and the deadoo rests with the obsmer 
False negatives certainly can occur due to liaufc 
cf the irmrament to mark an) fidd coruinlng 
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it|iiiiii ccfii In vihst thould be pcaldvc 
mrm B«t k) tbe (rot m^ority of Mrvt frem 
pMinits uhh cardnma or carclTtfnK4t^tu 
tkerr trr miflgnaiM cdli h ncarty ewy Scid. 
B Act nn • fmAm cuiilc^ of noeir* «aald 
in tbc correct repert bong gKen. Tbe be« 
nkod d diarorerinf tbe rctiabOlcy d tbe toa- 
cUor cn)d be fim, ■ tett In v.bicb tbe mmiiate 
k diaOcoged tdected nDCan conttming 

Mifi DuinbiTj o( mshgaant crQi only if (bb 
bt b uccefl^iQy p«a^ an anewnat of the 
bke Bd|uirv rate b m ce ab f condrttoa «>in be 
*di dak% aixf finally be appropriate worling 
trial bcnld am the a d ranaa e . If any achieved 
by the naebtoe b UMcg of tme ub temry 
afta- all, a (be farraeeablc object of auto- 
t“tie ga n nb g any tarptwenaent trrer the hitman 
peilaiuaucc bebg Otoda more (cr poa e aun 
Ranao-cs 

^ i^ad, O L. Aolorrmasl cell ro nia cg— prac 
bdl reabty or daydreatrf I CTt<*gy 
mMkai Ca Xf D &van^ Ed) Undoo. C 
and S Lrveagatane UOl isn 


Da V Dnut axd bla. T 11711x0 

Thcae four paper* ha\ cne common the me 
(I c bow to rnake avallabic for viaial narolna- 
den bv the n tut w l nucUn or otnlogbt the ceOs 
corwldered a» aapect by the prcaawdng m»- 
dilne) Three of the paper* (Fnhrykr katnetrafiy 
aixt Meyrr) deal h lb actual rqnEpment already 
dcagned and funetbrurg to ariott* eiccQti along 
there Bae* The fourth paper (ToDc*) briefly ccaj- 
dden three fvxfiUe tpproacbci and wotnr of their 
mrnti and dnadvaniagc* Of tbe three paper* 
drtcrftang o p a a cbg c q m p taent. tv> deal whh the 
flow trai a pu ft-cefl torting method (Tuhryicr and 
Katnentiky) and the other with tape transport 
(kfryei) 

flmt T mafi^-Ctll Stnaif fivienu 
Tlii* rynrm tJSax the attractn potential of 
tUacarthng ro-y large numbrn of ncmtil, im- 
faurmdng ceO* and oax e nirai mg tbe aiapiaou* 
celb in cnnrtnleQi way for aihacquott dedoOD- 
mahinf by human mminadon (or by rnachhv 
«hm araiUbie) far caanyk; h th the Fnhryle- 
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Tau ID ftnd Dependf a 
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CDodmiouJ human momtonnp of the quality of 
the linear* A third, and even g i eat er a^-antage, 
ii that it ta ortrcmciy tunple cocopared with iTK»t 
of the muldparamcier or paxtera-rreogniUon 
tyftems propel lo fax 

The lait jtatement m>4ta the quaUoo, “If 
It li » dmplc, why hai It not yet Riccecdcd?” 
The aiiiwer of count, U that the r^mnutp tech 
nkral problemi have not yet been nlred these 
range from the problem of Uendfying a panicle 
of a certala dze by masunog random chords 
to the problem of ttaining nuclei without at the 
tame time stainir^ c^noplum. But Ihne difB 
culdcs are not rca<om for thiovilng out the 
pnoople If we cannot achle%‘e rimplc \-ertJcal 
meamremeDt* of nuclear diameter how can m 
hope to do the more sophhticated meamtemeou 
fuch as miclcQ/cytoplafmic ratio, estimates of 
mieiear Irregularity and »o oo? In my opinion the 
dmple matting of Urge nudet u the mlDimum 
auUnnatcd cell tercentnR method which mutt be 
achJcNTd before coosider amihing more com* 


pksc or more effident, and I should CLc Co lec 
man) centen attempting ihi*. ratber tb>p jadp 
the f)Ttem bj the pertbrroaocc of a Jtngfc maefute. 
To ahn in the fim place at a compteteh *»■ 
mated totter of tmean u like attempting a ime 
Undiag before trying earth orbits. 

Asifunvni tf SertiMf mui Mtehotti 

If a sorting machine b claimed to be cfl’cetnt 
It tbould be caiy to teit it by comparing hi per 
fonnance with that of a cytocechooiogwt Id 
mfatakes can be classified as Ulfc pontnes sad 
tabe Degauves, and there ssill be the fanportaoi 
figures to obtain in any field tnaL 

If n malting machine it lubjccted to a fetf 
tnal of ihb kind, the tnuics can onh be iTTy inb- 
fcading Fabe porim-o are impo^lbic bo*ice 
the machine does not *pccii) nhich nneats «re 
pcsiu\-c, and the dendoo resu with the otao'cr 
Falre negadves certainly can occur tfue to Ciihnr 
of the bistnunait to mart any field cootamn^ 
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vdnae-taajOTnq crO toner b»» b«n uttd tsoAiy 
ilili biood ceQi towner « ibc Unhmhy of 
Cdcndo the dcsicr b«n Rppiictl 

•• 4^1^ tiow »pJom ccQj afid bone marroH 
cti The pnjbfctn* IQ be CTTOonteml •.uh vi^aal 
•■J OTvlol tampJe* are nairii greater a» Hr 
ptxsa OQi, bc ca tne of the pmeocr of 
Kts cdl chnps which mij»t be <Ikprr<d, od 
tiooW aiAxiu AV re »e0 amir of tbne 
f^’^fArai T aiBwcr hh qucmoTi, w do not know 
K dih pohit b amc if emteat Mnfib* can be 
■a* Biiobk foe procejun? by our meibod Icm 
t'o, rffora are ODderwn t the Lm Aianso* 
St^ofic Laboniory and at the N uoail Caorer 
^Kmor to rooi tht» ponu 


K^tSNTak 

In rt<piiBe to )oar ir q o ea t far doaoR rema/ls 
* Or Xlariiof The Pinererrard CeO* 

*Rtr fa lo b*«t far maV-ing cJoeirn crmaAj and 
I dcckat frocQ tfafne n 

^ itma, 

^ Htnain Dean that there are •omc 
*hi «nd wene fUoduUr ceil tamer* 
^ there anno Buclet tcreatrr than 1[fthn 
kc B the proportion of thest c*k» to the 
ptp^anoo cf «reinom»-ai«uj rtaadu' 

“■fcRtremn* 

^ fifag B pTobieni byperdunmana. 
^4* ooc tD dy^gfatK odh ataJ not afl 
cefli are by^wThfonaiJC, bat R^am there 
w a prcporttti hrviag the diaracrenMc of 
& if“ byperdmamaaa Ai « know from 
dncTTpnoo cf the Quantiart, iba 
*‘ti« ^iil c ounu net acCordioR to ater^e ineer 
^ ^th and tefaa aerocdvnq to deraity 
ttd I hi paper at “The fenosm 
Cardiff 196a, Hinai «ai« that 
piated i^m&caiu pan tn arparatfa* 
fr** bcii%n flow then doe. Dr 
J^ftasdrr that the V C5A enterfan differ. 

b« CPU 

nbtmq d the trvacetaie adherre film 
*> ** “ihan fiJeabu to the mouncaot 
astanstaia u pot oo loo thickjy and iherefroT 

not dr> tfr fufflortuly betbre d^ adbcMve 
apptied, then nbbui^ win ocen and t 
»dy cenemned BubUci are prodircd lo the 

and not ai the ume ef appBcatkm of the 

film 

" «h reaard lo ccU chr-ttr*. our eiperleoec ha* 
'*« ihai aurtm do oot ^^pev to obsccre the 
FerR^CT ef the type cf erfl which are oac* ai 
Rttrier I adrquaie oumoVii «iDpb» there 
Kalwayi tufficimer of crib 
The reawn tea toctaperadoj mr^atk ph^ 


foUcmtnq pentts phase n lo reduce the mnnbtr 
of KlcntiTird fickb tn the cajc here there arc 
Un^c micnher of nticlet or other object! ha\ mg the 
charactenuic* cf dze and deotUT uhaih w tear 
marien Once the nmrament ha* idmnfied 
pcoJu field or a mimbrr of posiiK flckli, t n 
leduodant for the oa mim rpi id ronunac marfciDq 
■tnee a (iba Urc of the anahU that ih o o- 
irrbiMcian tale* over 

Wbeie the number rf erth o .nuJl, the effect of 
thn dead penod a minima!, g if there were 
twentr nch deteriabie ooclei or a\erafe the kas 
due I (be dead one w ould lie apprcromaieh’ four 
cell 

A puke nnm rrarb specific ampJ rude wharh 
D proporuonal lo the optical detaity of the obynrt 
lieiftq measured Aii> ptihr reactunq and 
\b» Inm a then tnrafored far ihc leCRtb of time 
u rmums aben ihu •preifie denaev The nrrir i 
(emain* nhep, (hit IcNci n propanianal to the 
mienept lenath of the mlriB If tha in t f ii e p 
Watb a qrraiCT than I2p but lo* than I4 r o 
rrcordedbv bob betof puachrd tn the tide of the 
specioeo tape Thit idcot In ih field contauang 
ct»>ecll, uHeu or obyeci err m the puJ«e 

I ip enmep the area m aod the 
omr taken rs I nun te The HTeet of lugb eon c e u - 
nood u wo-4fd 

II Oteriippifig panicles w II be iqoored or 

3) Overiappm eondi lorrs can pt o do t f arte 

(aeu which wdJ laimci udru or erU and to 
will be rmrded 

3 Ir method k that cf line traa and the pnb- 
bil t\ of mtrrerptina an ob)rin ITte nt u ni i r i cf 
wan fanes per Wngth of fiOU mm is 2fi,ODO 

The method for layinf dow the tparit and the 
fream w u*e dor. not break up namral cell 
cfamip. but t doet Free celi frocn the muem I 
our eapeneucc people adjuit very quadUy to 
lookma ceU. dmnbuird m random m»j mrf 
other than m nnear and ihn cairtei no dtiSctihv 
in ipecunef) idenufii Don and laawficatiaa 

Da Toai 

I n hoped that ccdUnued ctencfao wd be 
gi CD lo mum anahw of these ieseral ge o c k. 
fynnm stmpfy bceatrte of he cooferuo^ evldenee 
m torac cf the discinsoaa on renbiticiQ, ^jcbney 
cf tiQaadoncf aramiuiR ame and ipeed cf cclhifar 
anal>*)* AQ hifh-eesDlacion svHcsn are nx dm. 
aod aQ 6ow wum are not of faw rcaoJ den at 
OOC totar oM O reads Katber ooe craitt take hiu> 
account ifl of the artahlei cf the infamation 
cDoien of the anafytu lywetn manmeope rewfii- 
tfao. rhannrl capacity and ocmal oofae ratio cf 
the mcMrlcR ^Hrm and the pfr^ematioo ef- 
fitiency of erllula data 


nifPCBiini 
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fOfter Uw Rrtpect «Ib couW be depodiai In Q luic 
on a movTTig iramparrnt tape ■ t Jaular to the 
mcihod dcjcribed b> Mej-er ccccpi that onl) cclb 
comidcrcd ta Jutpiaoui by ihc machine Mould be 
dqjodtcd on the tape arvi the len^ of the line 
u-oujd be much im. Or all mtptdoui cclU of a 
patient couW be deporited \ nihin a tmall area oa 
an ordinary microscope rilde along vrlth a random 
jampic depcaited nearbv foreas) intefcomparfaon- 
In thb vra) much of the tedioia examioadon of 
normal matcfial Mould be done by miwJ>tTw« 
(vihlch excel at rrpedthT boring Operation ) and 
a larger fraction o( the time of trained per>onncl 
couW be de\-o(ed to au^ldoia materlaL A« Tolle* 
rightly poinU out the machine throughput factor 
»hould be as high at potuUe rercfrU^ to the 
Kamentiky iorter be lay* that the throughput 
factor for thb lyitem has aJread) been ihox o 10 
be hm iVliUc thb latter uridocumented naie* 
roml may be true for thb particular gyitem, it 
(hould be noted that vre arc dealing here tnth a 
fct of lystcmi tlitt have floiy iraorpon and eeU 
tocting la cotunwa but can Ktv-e very dtHcfcot cell 
temon And it u the cdl teruar and dgnal proc 
etvmg pan of the *y«etn that detemilaei through 
put 

Greater cell c o nc entration U achiesed Mith ibe 
Ful vyter aorter becauie of lu fcfirr operation 
vtblch rotulii In onl^ a firw per emt of um anted 
celli accompanying the (elected celb. In the 
Kamentshy (yrrem there are about four tlaM ai 
many uaviantcrf celli at irantcd edk For many 
purpcaa cither may be acceptaUe, but for nib- 
•esptent high reaolutlon pattern-recognition, de 
cUion-maklng txudiinei, the fesrer unM-anled cell* 
the better Aljo tlw preacnce of many unumiied 
celb along irilh those actually (croed as aboonnal 
males U dlfhculc to determine uhleh orib i ere 


punching a bole After (canning 30 ipedmetn 
batched on a red, the technician playi bad rite 
tape which automatically itopj at the «i«picku> 
fdli for \djual mammadoD. At the usually tr 
curring cenica] cancer rate meal rceb ihouW be 
ncRattw 

TtwTC are icsTfal advamtaget to thb nrthod 
The only slain med li suitable for both 
and man, prescreening by machine and (arentfig 
by human are done on the sanjc suspect edk and 
the coocept of a complete, integrated lystetn ha 
been foUowcrf, The entire spentpen can be re¬ 
called If anvitung unimtai turns up Some tn- 
pwtant chametaistics of the Aatesn axe not du- 
cusjfd Or arc not clear Apparroil) a t>n>parini- 
cier mcajurcnjcnt b made buTijispltetifeirrv\e 
technical detail about the iDcasurerocnt it o not 
dn-iom 1 hat is beiny measured aod hovr slgnah 
are combined to yield a decision Uc gather that 
nudear lixc and optica] densip (or pertaps rtti 
fite) arc lenjed Ndther the machine tunc ft 
quired to mrasure a ipe ciro c u »or the munber d 
ceflj anaJyttd per (pedmcn is giiTJi Tbepretlnn 
of oitriapplng edit and number of icaas per cell 
are not docuised. As Tbdes points oat, no chmeal 
trials hare appeared th ere f ore throughput Csctor 
accuracy a^ oserall impresttomt ©str the 
rentiooal omhod are ualncnro. The mteni h 
epgioeered around the Paparocolnou tuleies 
te^nique and heoce cannot ulte ad\'anuige d 
cdlular propmla >rhieh may be aupenor foe 
machioe srealng Ato, -isual esammaoc® of 
wWdy leparated (usfxdous edh may diScuh 
for a techmoan who rches cm btercompa/iicm tf 
sujpkious cell moepbologies In other words cdh 
arranged nngtie file aio>^ a 63 cm hne in*> i* 
ideal for ibe machine but troubleaotDe for the 
human 


rcsponuble for the roachine dedpon 

feth sydems hare a good deal in commoo Cdl 
analyd rate Is high of the order of 10 permioute 
a fundamental Umiutton is the requiremem that 
ilie chance of nro cells In th (entiriR s'olunse be 

small A variety of paramrtrrs combined In\arious 

ays (ratios, preset upper and Un cr bounds rt ) 
can be brought to bMr 00 the decision makinp to 
diarpen the looiubon ’^mpde preparation mu t 

be compatible with the requireroTit for subsequ t 

human eiuunjnttlon 


Ttft T \iaiidCrl (3 
The system described bi Meyer « the *iwt 
cootplete and includes pros idem for semiauto¬ 
matic depcdcton of cells from each pabent In a 
line 0.1 cm wkIc by b3 cm kmg on transp. rent 
HOC followed by (talnim utmg the Papanicolam 
tcdiafouc Staining ihw b about I nmmie prr 
medmen The stained tape b then 
tbcwofajcannii^micro^ and ^ cdf 
b ctammed nopicicaw ones are roaiied by 


CMvbtstam 

Ii term* that. In tire near future sorting or 
nuiAing the prescreened edit for sutretttrot 
human wamlaaboo will be a requirement of an) 
outnjTiatcd ettoJogy tv*tem \ Tolies poma wU 
a Her. -through lystem which docs ooi hs\e chh 
fratnte b difilcult to control and to undern nd 
ff the fuwre hiuig? more dmic 1 expereroer add 
•ophlsncated mcthoch, the wxred or marled ceOs 
ma> be examined b\ a lower hich-reNol tk® 
machhre >1 pecs cre c m ng cvrntualJy becocues 
sufficicotTy reliabte iha uhofe h ntnoo mai Ire 
eliminated For the shon range fed that 
sorting CT marking h necrs*an and that, alibougfa 
both methods oeed proi-ing out the sort rm ap¬ 
proach holds the grearer potent al 

Clo*log Remarts 
Da FtT- vtxra 

TTie only commeau to which J wJdi to respond 
are tboae of Dr Husain. It h quite rrife that the 

'-S. 
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(Jtnae-oMJUifef «0 wntr h»* bwo wed iccstiy 
with blood crik ho»e%TT t the Unh-erdc) of 
Cc4or*to cbe drricc hu brm cWwK-eir «ppl>ed 
K> cb^wf^ toow ipiero cdb and booe marrow 

iT<Vt TbeprtbltmlobcCTicTnirittTrdiotib'Titmal 

tad cenkal nmpJet «re mirf i ifirater w Dr 
Httkim poioo out, bccRwe ol the pt««e* 
[Bocm, ctD dtnnpi which mu« b« dajjcfied. tnd 
hacttml hdccdoei \S mre well w«Te of these 
prohiem T aaswer bn quesm, « doDOtLxow 
u (hti poBM m dme If cmicaJ nmplct cao be 
made tumble fee pi oc csu rn by our tartbod how- 
eter effvti we kXKlrr»>t the Lot Alamo* 
Semofle Libonior> end t the N ucnel Cencer 
lafOtta CO reiol this potne 

D« kuit\T1k 

1* rr<pcKBe to )our requen far cfa«i% rer&wlt 
CB SortHac Or Marthif fhe Piescremed Cells’ 
ihae B BO bu) far makmq cUmdi^ remxrfci wid 
I derbse (ram douiq so 
U Xtiru 

Don Ur lluam pmo chj there ere tomr 
cmaDQia-ui-aa tod toae gUodidw ccU tuTDon 
here ibtn tre ao eucU reetur than l/iha 
tnr b«c B the p rop o etgp of tfae^ etsr* a> the 
nuJ pBpuUocB of ewerima ot^tu tad gUadu- 
hr narerc*** 

Further (o the pm bfaa byperchrmatB*. 

(htt an tU dysktrsooc nlh tad not til 
ce&i tre hypetidiramtuc. but t^wn there 
>3 be ptoperuan htvm* the duricttfMtic d 
l*i»e Bee tad byperebromtsa A* e knrwy 

Hauio [J ei u yt w p of the Q ns n t i irw t, ihu 
‘•■rutaerrf coonft vzes tccoedmf to rertge loter 
tept Inuth Knd scWeti BCeordnBt to douity 
ttred**! lc\H I hu ptper M 1 he Tetnmis 
‘’^oTo^uji Ctrdeff I96fl Ha*w lUtes that 
pUyed iBcTiihcani pan o septettnui 
t r a rnru Bc tnjeo bet«Q Htsi* thro doe* Ik 
H*»wa coowder that the \ CSA cn tenon dzffcrs 
1t^n tm ou 

rhe nbteni c^" the tn-«xfaie adboive film 
*< tfac to the adbe*r\ film buJ so the mouma t 
If the oss aptam u put cm tno thickly and therefore 
'faw tea dry cC aJOctendy before the Bdhruvr 
B ippfied, then nbfain lU occur and 
'■ ^■‘dr ccBtrtlled ^ibblei arc prodimed the 
®Wuitaot tod DOt the lime cf applicaOoo of the 
•iw*\ Blm 

I'Sh retard to cell dnam, taw etpeneacr has 
beea thii ckwen do act appear to ohwrBte the 
cf the type of ocD whadi are n*»r^ w 
®*fler I adei^uate mimencaJ sample* tbete 
*'»!»*> wifficienCT df celb 
The ream foe nempoeaflof Deir*th 


fotlawii^ posithe phase it to reduce tb mber 
of ideuirikd fedds bi the case where there are 
large number cf oodd cw other oh^mi having the 
dtarwrtrrtnk* cf sb and drodry which we ne as 
markei* Once the Itutrunsmt bat IdeadTicd 
positive field cr number of poalK fieldt, h u 
ledunlant for ilv btso u me n t to coruhnie marling 
niKT b t tha fUge of the anai)kjs that the cyto- 
teefaBtoa tain over 

IflieTT the number d crlh a anaO, the effect of 
(hi* dead persod >« nummal, g if there were 
twenty such detrciable nuclei od axerage the low 
due to the dead tine would be apprtrtimately fiour 
celb 

A pnhe mnst reach ipmBc anipbtude which 
u propankmal to the opocaJ density of the object 
herog oarxiuied Aoy pube teaching and paaing 
this biDti o then measured foe the length of lirac 
I remains bos ihh ipcciflc demJtv TTic time h 
remama abot this let I ■ peeportioiial lo the 
ouereept length of the udeta Lf dua lotcrcept 
length K gnattr ihao 12 m but less thu )4 m ii u 
fTtorded by bole being puachod in the pde of the 
ipeamrn tape Hib tdentilV* the field enstiinlog 
(he cdU ucleta w cfajeei cretong the pube 

1 sea v eo xi ro the rr* a fix^ and the 
tine taken u J tasmitr The effect cf high ceo t t u - 
iratiOB ■ [wo-fafd 

1) 0.-erlappLD* parudn w U be Ignored oi 

2) Orerlappag rcohuan can pro duce arte 
taco which wlD mjoaack irfaus or cell and n 
wdJ he i r t cn k i j 

Fhe airthod is that of Ime Kan ad the prole 
abdnv cf PDicnTptlng an objed The umber of 
scan lines per length cf 600 nun a 23 000 

The method kr larmg down the tj^i arsd the 
fiiative «e UK does oat bmk p natural cell 
dnnips but tt does free celis &im the mucus In 
our ctproenct people aiflust cry qnckly to 
looking I ctOi distributed m ranclotn 
other than m near and thu caiees no difficulty 
in spr om cti idcnnficatKD and lawtAcatfac 

Da TotiO 

It a hoped tha ctattmued anennoo will be 
g cn to system anaJyas of these arvcral generk 
syssetns rimpfy because of the confuBrgi esalence 
to acifoe cf the dcKowkns m rrBobitkm, r ffl citiKy 

d iiI«aiic«ocfiiaumiDgtime.andgicedofceUulir 

analvA Ah hlgb-resohidon lystemi are i»t slow 
and aS fUr* syuerns we oot of low rcsofotloo as 
ooe somcnmei reads Rather one must tfti* Into 
atxwinl all of the vanahin cf the Infoctoatkm 
ctmtent cf the anaiyib system cdcroseDpic resefu- 
W, cKar md capacity aod dgoai nise ratio of 
the meawmr^ syrtem and the preKntaiioo ef 
firiency of ccflular d u. 
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It h comiDon to think that \ aiiatunu bi a fpcojic 
dwK cell population In lenni of cell mc*i rtaining 


Tte MolcoAlar \natcmir Pr«enMn fopported 
br ti* N ikaial Cancer loiDtute, tbc N tional Imtl 
tuif of Omeral tledfcal Scimm. 0* N dooaj lead 

Attwde Energy C unuiAdo o. __ 

0*k Rtic N twna] Lobcr»'t*y h <T>crairtl by 
Union CntUe Corpcnito Nnd~ Dtmkn to il« 
U S. jMooJo DtoJT j Itnollni. 

, Tto >oA ™-npito^S W 

jJotatrt S^rtden. nnd tl« 

\\ ertoknlla Mobc*l Outer FmlfneL 


pnjpcrtjrt, etc. ixaTaaDyibowraiijcr narrow Emia, 
but that pathokigic t&ttuhancei (c g. change* fam 
mangnancy) mar cai« coanderaUc dittwtjoBi, 
Nahich can be exprewed b> anotnalou* dwrilM' 
bonal pattern*, Ibr Instance hijtc^Taim. "Thb k 
gt DU ally cxpttsaed as "tODociDaipliiim nn f j 
“yftVroiCayJfcfattir trrtm '»>Wn wt diitn xseh krt 
pathologiit*, even In a graded Cashioo. Hosmer 
mmaLl cagan or tissue cdl populadcea also rt 
hlWt vanauooi in relation to Hate of devekpaem 
•ud/or function, Forbutance, the undiffeienaatrd 
iDe*mch>inc In the embryo reproum a bocno- 
tnwmu ceO populatloD with regard tomorpbckifT 
as well as cy Tt aA e ui tttay and functioDal pwpcmei 
IXTien Such mcjcncfayinc dacrmlned bat Ufl- 
diffeTendated, W ctpu s ed to loductno a» b the 
ta no* bdno me ac ncfayinc fyuctn of Gifbiwa.* 
a lequencc of esents ftarti In the tu r mur ttwr* 
eiemenu, leading n> tbe fonnatkn of group* tf 
cdlular condensatti whidi further develop kso 
fcidneN tubule*. Thus, with tune an hscrrMig 
degree cf ccunjdeslty fa attained, which can be 

espXTMed In oioiphcJogic and cytochetnical paraa- 

eten. Ploo of bfa t c y t a ins, Rattw diafrat*. cotb 
tour-map* etc can N'faualirt tfcgree tad type ef 
tfanie intereellular variadoDS and hmfah latoa*- 
den about rule cf de vt k p ioept or fii o e on a. 

The opening remarks wiD brieBy dfaciat nne 
aspects of the faJonnadonal content of dfatrSn* 
timal patterns obtained by plotting data fhm 
‘'maas-inalvd* cf more tc kst randomly Kketed 
cells in tiaues and body fluids. 

Tbc toon lijnpte fa fumfahed by dieted 

blood ceil population The fanglc erphrocitt 
diameter has long been used as a paranJcter O' 
pJoumg histograca or ditriMug tbe io<aIled Price- 
Jono curve The normal erythrocyte poptilsdoo 
exhibits a rather t^ imu etncal and Qausclan datri* 
budonal pattern Paiboioglc itatr* such ai per 
Didou* amnia ifaow characterfatic dcsiadeo*. 
useful for dia g ooro 

^^l^h the great trumbrn of cytoehemlcal and 
eytophstical techniques availabie there a a nxfc 
choiM cf parameter deseriptors or combmauom 
thereof to use for the ideonScaden of nigle cell 
membm in a populaik* ReJati tl) rapid nwe 
Or Jess mechanised scanmnp Otophotometen 
hare been developed lo that an adequatt lauober 
of ceili can be analyxed within a reasonabk titnc 
for various optical parameten tbe celts inigfit le 
sustained or stained living or fried “Semiauto* 
nsated" cytophoto ineu t c reulgen DNA erdina- 
tioRS are an example of how to coUect data for 
vuuaQzing tbc pfofcfy pattern cell populadom 
ialhefci-'*■'-- 
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Rtccoily cry rrpld cell ^xrtnjphototBrteri 
h*\ been woirurted ior mcMuring mollipk 
pi opr i ri n rf lu c Bxkhj l cell, tn liquid w- 
Tbe nte of inmarctmt cuxtit 900 
ceCi per KC, Aj an particular natter t nc lodlfa 
riry^ti- cdK cell clua^ noei-ctllular debek etc 
II. — u fri the quetrieo of how to prepare the 
populallco tatople becooc* cntical. I>pend- 
oc the rniHhrtH by «blcb cdl uaponkn arc 
peejared, opedally from aoDd tbwe, more or 
rlecuoD wd occ u r Such leleCtKiQ can be avoided 
m ibc cooveoaotial c)tophotometric anilym d 
erdmary tmemcDpic ipeciina, anean or Kcdooa, 
at tcaK tbecreticaUy 

Tbe baevtubic arufara cc oron hvherart. In 
anouB mnhodi of taniplc ca5ctxtOQ, cytocbemkal 
preparadOD tiH tnicro-opacal tncaairei u e nu ere 
DOC neceArdy obtaelei ptemoog ibe tncftil- 
DCs cf tbe l e eca 'ded pattern of ocQ popolaatm 
For tbe porpom tf tdcodiyio* ftanctional efif- 
Cf t ci e ei in crQ populatkn tbne cffceti adffai cd' 
ham teparmbility of e artou t auiei aod en the 
ha«i of co^arical rcaaha tnebe daultouiatkie end 
Oa fitocdMui t ouj ' pi elation coore cwy 
So moch {or tbe teehakal aqxxo Tb«ee have 
becD aaqdy trtaird a the p ie cei B i faif para of due 

Tbe bformaaoo B pioc, repmesdof the pet 
rraof ceQ populiuoo ■ ertdesliy depcndti^ oo 
t bai ce cf pansxten end tajober tSe^ Attio. 
tbe red cefl rywen «ill be need ■ reampiei Ftfon 
1 d ipwi the datrOwh* of erythraryte tfienaeten 
freea Dortnal aafirefoal aod cn cf arvere Iren 
ddaeacy ■!. mJ. There h no dtftdficattt dif 
(erecrc between tbe r» Hetwever if tbe anmot 
ef brmceinbti] per angie cefl {cylophocceactrtcally 
mcewurd) • «acd ai anfte ptrazacter there b 
an easly dttdof uhh abi g abDarmafity to the 



HEMOGUJfilN gjIO"™ 

Fm 2. Dacribudm of bemqiicbla coctcnci per 
ctylhrtrytt boot oormaJ human {—O—) and tbe 
caar of ora deflnency aarnda (—^—) Rrf I 

erythrocyte populatioe from the bon dcficinicy 

carcCFHt 7) 

Thii amply tVm Caau atet thu to dlslnRuidi 
hetami pincma cf otQ populttiCBji, cveo vwy 
bocoofroom ooca, tbe dnee of paLrameter t* 
dr t^ re Tbh atesna KlT'evidrot la tbe preaest ex 
ampie but h ■ on aianyt cooKkred Pleoty of 
FeolRa hhUfram from nrieua unon bato been 
pubEbbed ibowtof panrroa cf Bnillaritio or dia* 
dmlartiiei a kbout any toexahi^ul buciprctauoos 
« evco l y nuM Oc nUtkaahlpa 

The Iw Bcodcned dtoncomlsc tenen to reat 

.»iih>r4i i-.i.iiCTT.r^ lhtth>i.sfT>^L.^.-nn.pVi..ny 

of cefl populadoe pee dr corropoDdinf blfher 
“readubcio far the piotted pattern to meet tbe 
rvquireiocal of ipccifldty and cveotnal lotcrprcta- 
bihxv Tbb can be Skatrated as Ulm 

Tbe rarty dertelonmeoial esmpartmenu 



CELL DIAMETER ^ 

Fn I Dwrdmem of nfl dimrun of mo^ 

irydnocyiCT {—O—) aod crylla ce;a-i Em ewe 
«■ ln*td»6r«cy a«cnm* (—« )N wpac^iaitT 
1 -r 2. t— 7 


erytfarcpciab, i.caJupiatdlBg to tbe mcepbotoglc 
«ages cf haaiphilV- crythrohlait and ca^ pefy 
Uoiaiiiiic oythrofaiatt are cbarviaitcd by Brc t y 
mltcde adinty Wnfaia each cf tbese comp a al 
mmtr tbe ccQi are diETereiU with l e y c t to tOfe lo 
the dIUmIc cycle The Fniljeu Ustostama k* OKb 
mnUtartmeal ibm Tahaes ■■ii fl ii^ ft i■ 11 to 

prwmitntJc lelraplcad, charactertaic pattern fijr 
an bnenal; (rtwrbu cell populadcai (Fig 3) On 
the otho- hand, tbe late potyebromade erythro- 
falaal companmeot bar do growth futWico at all. 
and the renlgca hbaegram depictEd In Figure 4 
dlqjlay* the paOcm of cell popolatkai hocoogc 
WM with regard to iflpk*! DNA-etaucut oer 
ccD 

The Peu^ hbcgrain of tbe tool erythfobtastfc 

cefl pc^milation (1 next higher cfcgiw of com- 
ptedty) win cfrrfcaniy dww an ocdlnary biaicd" 
hlnofram, not my gpetifc and In whai the dif 
cna am not readily rraJvabk 
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Flo 3. Dlnributianal patimi of rpuJyfn DN\ 
per cri] (bftfophilic *od eariy pdycfarorTutie eryth o- 
blacti) D»ta from rrt 12. 



Frj A Dtitributtai*! pitfem cfFnJgn DN \ per 
cell L*« pdjrchronmfc erytbrobUitt. (Tbe p^L 
nooc fTUclel tooK tpanov* alue* ppareni^r 

lowrr iban diploid ) Dau from rrf I,.. 


1 iatiiictjon betH eCQ patlcrm, rrprr^dm^ tCfffitai 

functional fute* b not poolble (Fk; 5) At ItM 
one more dmjctukm (pamnncr) mun be ntW 
to pfo\-idc tufficleiit Infonuatlon. lo tire prr«i 
oompte, the hctnopiobln concemraiioQ of the 
»h^le cell can be lued ts a *ccood paraiuettT 
plotted together with the Fculgen djtj, fce fai- 
ttance lo the form of a wraticr db^TMi The rooh 
Ing patient of the erythroblaitic cell popolatkn 
will then contam new Informadoo ba jctl on tbe 
fact that the celb In the latest conip ajtmeat 
nonnaliy have the highest cooccntracioD of betoo- 
clobio. In tim ws) the rcaitrr diagrams of Finite 
6 disliagulih between three diffoent itairs d 
erythroblastic populathms and might even iDcw 
some cell pJn-doJqgx: mtmp f rt a tioci to be naic. 

For the (HagDO^tic cytolcgbt It b Mcoedioei ^ 
ftculi or csTn nnpoviblc to pinpomt dr^inctire 
abnormal features based on tbe rooqihology of the 
ringic reli In nme liutances masa-analyw* 
pkju of the appropriate pattern of cell popoljiicn 
inl^ht rtrcal charactmjuc difTcrrncta Tbe« 
poaaitnlhics arc not yet nmeh ntploiTd, bot berr h 
an example 

Lymphoid ctlb exhflwt in many case*, eteo a 
malignancy ineortfplcuom changes In cytoiocty 
ood^aahie aJferauoo at aD The term at>T*rtl 
lymphocyte" b rather "ague and oot restricted » 
Dcoplasta, at least to tbe hesiatolflgk litcracuie 
Now If a cumber cf randomly selected crib la % 
oormaJ lympbocy-tc popolatam ftocu lymphccde 
and/or peripheral blood b analysed tor certahi 
properdo, Le the eytopUsmic ultrariolct abaorp- 
tloo and nudear diameter a linear relaiioodili) 
can be found hetwetn thde TWO parametm' The 
oltTBTioiet ahsoeptioo ptoperties m this caw b 
repraerued by the (quotient tn alMrpuon between 
260 «rvt 280 (Hfi of mtoplasmic areas, which 
quotient under certain metbodoloplr coodidom 
indicatrr th rrlartv-e RNA cQnrcntratkm “ The 
UiTje hTtjphorytes have the highest quoticni and 
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Fw, t r)ktribuuoQalpatteiTicfFeultenDN\l«eeaintbcK<al»TythrtiWanfc popuUtloo from (W lo 

human bc«nom»-F crythrt*la»tfclheri»o^ Ratwrber fna infrcied mice rtrenerariae 

marrow after latrarascrilar heWysfa (pbenyUirlrwln) No dktioetkaw brTween panem*. Data 
frTHTi ret 12 and 10. 
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reldma RELDNA RELDNA 

Fkl 6. Dteriwiiaui r*«m» ot ben>a|Ujbio m i^ FaJIfUi EISA prr cril ftr *jdc eythroWattic 
doe* » In F% a. I n-^^l Krrmfcn hone rrTTTwr dw hkbtw bfiPCirtoWn eopc ffltnd Q tM p» famd m ccfli 
^ rfyJrJH nSA yihjg flna pe^rdtonn^dc «TifaittJj»a) Thtf» * rmtbei mdCxm djtfrf- 

bot** b c i w w edh «rf drSerent at braq|W>tiU*nw wuh rrjmxd to j*»e bi ditbw ej^ CmtfT 

nknb: «■ ) Tb* etydmaUwdc RCTcbcr IWw D«hie rtfl* criuhn bomticibinfantfcc pud nodn a n riy fai 

tkireim whh pottnJtotfc DNA *>00 Few fToirtf^ ttfl» an cnintd fa bfmoyidbfa lylfaedfc Erytfar rJj w n 
wyT.jT»>»g hn>w ri wjiw ibow t WTTyiftrfdnm d trill h> tC lacq tj ib* ■gtotie ode- K etOi b«\ 
r»h*H tbe fijuJ <kt^ at baaDfiataBleidcD. Data «♦ 12 aod 10. 



the Duclcir dlanmer tbe email tyniphc*- 

qr te* tbe naUcft ooa For ocnsal iTtr^^bocrte 
popoladoe thcM two pxrsmcten can be & akec 
hne (Ff 7) Tb* corrclttlaa coef 
ftck t U b Ufti 0 99 7 per cot ttati*- 

ticnlcoAdem. Is7 tbenuepmmeitf* 
at l]rmbc4d ccQi Crao ta CMei of t yrryhatle 
VttIjttAj aje hflibc T plotted, vbero the c yCo hi| le 
£eattraaftbeu([iecetldhlBa(penDft «4if(pw^ 

Cf maS(Q>aC7 pin ifacpwi er- nJ ia Iii l y h^h 

rakn at ohrarkilet ataorpdoo qaodcna ^ib 00 
eorTtlMfas to tbe ooeiexr tfiatonm. TlnB, d>c 
pa t fct p at WtAcTElc ctQ pefndadoo r cr tab 
db dinuM aed fr e t ur g ctat^tntd vbb tbe »w»t».|«1 


lT°tpboc7te popuUdoe Of coune, thb ml|ht be 
tncd tor dit^BoitSc purpow Slodbir leaola oa 
leukemic cell populeciaoi c o mpai ed with oormal 
crib hare riao brat r e p or ted fcr tbe ipoDtueora 
imccmla m ARR-mkc. 

Tbe abore cxempQbed pi^U of aythfokl or 
Ijmnbofd ceD pc^wladop paice fpe ere tbe reaulti 
of ciebcnte n Ju w pcclf oe copk. data coOecdcEi m 
wen M tethm conpotatkn and plotilof. Ai qa* 
timed in the introducdon, Twy rapid Bafcroipeiaro- 
piwoujetea hare been cmatraoxd to cnt <k>w 
tbsc ^ data crikctlm cooAienbty la adtfidoa, 
rapid ai auv e c trophnocaeter waj cmpfcd 
with an interface to an IBM 1130 computer Thb 
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prtn-icW rocam to care the tpcirtrophototnetnc 
d*tm on magnetic dots, po»Hhuc» for od41i^ 
compntalioQ to derdop vanouj fimcUora of ihc 
•peclrophotc)tnl^lr^c propmio and the c«patabiy 
to dttpiay titoe funetton* directly u hktogrvm, 
contour-nufM etc. I trfll not kd Into details of tbU 
ratScr preliminary \vxck hen; but refer to the ortqf. 
nalp^jcr * The plots and also contour-map* repre 
sentmg cdl populatfom with different funcikmal 
properties shensed In principle the features 
as hjt\-c been dtscusred with the examples above. 
Howe\*er these trials Invtdstd for each sample 
Pteas m rm en ti of about 30 000 cells wilhm a few 
mirmies, machioe-computatloo and plcttn:^ cf 
muld-dlmetwtoital patterta of cell popaUttom” 
ObsTousty much expcnmental work cf empirical 
fjpe at neD as the study of rarlous compucaoonal 
icchnlquea and display methods b needed before 
analyses and \-lsuilfctation of “patterm” can be 
Uicful in automated cjtology But [ loot forward 
JO seeing tbc dbcuoloos of these openmg remaria. 
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virus infcned TToce IntJ Cancer t 5++-330 


Doctmkm 

Di. A-xistjoca 

The concept that these are partemi of cell 
populations Implies that distioct and tflubythb. 
able cell types eutt That tha h trac motpho- 
loglcalf) is one of the major coolribobom cf cytei' 
OR) Hotrever rntber little coojsdenrtloc tus been 
pn-en to the hnplicaiiotj of this fact at the meienf' 
Ivlerei In this paper I would like to dbeua hm 
ceO popoUtlom nun ulomattly be defined. 

'ar) in compossboa both qnanOntiTdr 
and t)iiahtaQ\-eiy From simple ctmliol theory h b 
nddem that the let e) of each mxromolecule can' 
not be controlled separately ratfacr sett of pen- 
trim must exist which arc mraed oo or oB ai a 
unit (separate rtrulatary njcdxanismi exut wbeh 
may control the level of a proteia or hs a edriry) 
In the hnudog utsunce a set may contain only eoe 
protem, but usually coDUhu sotraL Se rci at <SI 
fercBt types of sett are pojtolatcd to cost and in¬ 
clude first and foremost the base set. This set » 
composed of all roacromoleoiles found b aS 
micJreted eeHs cf a gh-eii specjei. Tte base srt 
obviosaJ) cooiaija DNA, a set of metabefic en- 
tymn, the mmuam camplemem of proedns re 
quurd for cell surviral, and the RKA assodaied 
with their productian. The base or ^ srt caa be 
studied m a number of vrayx the most cenrennt, 
for protebs, ndog 8uarrseetit4abeled astfiwdu 
TTbe remaining tnacrotaolccules may freoa this 
dew be divided bio differcstUdon of D »t» 
which by drfinWosi are not found b all ceU ^ 
sets are cf sexTraJ types depending on the re»uic- 
lions genmuof ibdr a p pe a rance D seu may be 
divided into groups of sett whicb mar be cotem- 
pcnl in the cdT te oce set does not cootain a 
reprrteor for anodicr In cootrast, oon-coeanpoeal 
sets cannre rxht at the same ome Sets may be 
•eijueotially dependent (U V then B) and may be 
arr«Qi>rd m Uncariv dependent Imkagel which 
liwiude both poethe and negad ■« dcpcndeodcs 
(if A, then fl, rf B then C d A o abseni) Sequences 
of ibk type alkrw for qndual gradadoo a^ dm* 
ng For ca am plc, if B b the last example ojotate 
a l epie s sor of A, and so A coniaim a repressor cf 
C then wbtaa B ippcaTt, the appearance of C wQl 
be delayed until set A has dtsappeared 

Dvscripuon cf differeiitlaiioo and cf cell popola- 
oo«a b toms of known tnolcniUr sets will occupr 
our attenoon for many yean A Dumber tf tco 
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11 TtiwriLB. SuiAa oo the Forroirioa cf CeHuIar 
S^iwuuxts IhiriilC Stood Cell Formation. 

Larfcm, Hn»T Ktal"".. „ 

1.. \ UOM. V, GmiHoo, G md Ttmll a 
nNA. RN.A and bemetriobin during eryihto- 
btu. miMWlon. exf. CeiKt,. («W.wl 
fc# publksdool 


may be identified at the present time These tn- 
clu^ for example, a *nd 0 crysiaOiDc of km, 
hemoefobfo in erythrocytes, and the auto-and- 
Rcnlc bade protem of neurexial ussuc While much 
iDTormaiioo may be gkaned from IncraCiuT sur 
veys exhaustive srutfirt <f ibedmnbutfom of well 
chameterrzed stniie molecubcr '.preles (single 
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i jM j i m 1, for ‘ nii^Jf ) are difficult to acLOropUi. 

T two protehti bdoof to tbe 

m ii r D »ct to qulj g not 0^ proof tb*t they cm 

CDCiiri, It me* be ihiTm th»i tboy tSrw^icoakt, 

1 are tamed c£'and on tofctber 

ptffcrcatiadm and loucli t£ cytopatholofy wQl 
nhmutrt y be dacrlbed in tcrua of iilariciTr cK a tm 
falrb tTH-lijrV» lar^ niimh-r of KH M cVmmtl 
If tfab fa true, It fa important that not only the oc 
iiii T wi.!» cf If ii'' i-ni yLurj or ajitlgtm ta tfauet 
be wcH documented, bat alao tbelr iharnrru 

Dal BAarau, Same axd \\ie» 

Dt Tbor^ towhs upon two qnntlact cf 
fdMdanntal nature Flr^ the problem of tefec 
tkai cf toltahle danendoaa, cr *^catarc(” in a 
p»tii*Tn ipaoe fa Okeo up One may oamiae 
•obatanml number ft cell properde* «eq<antialty 
■ nH »f tbdr (fitanmutatmy pocmiial one by 
one One may for oemputB for each an 

trfonnatkn inea »i r e bawd cat tbc probaifltiy 
dnafay fuacdom found for dx mrmbm of br^ 
pai i et n dama (or cdl typer) to be cbcrloiiaated 
Ow can tfatn decide »tddi dhu enile M yieid beat 
dtarfasnadgci, and refoto intr i cwd uua b ei ' for 
iHtodlViuat p u rp aKA Tha tue tho d a acarfaabfo. 
lo main dAiraatage. chat cbe corarltwe berweea 
djffeiBU cell ptupad g a oot foOy opioiKd, oold 
U least be paroaliy r emedied by a ■ubtoeptent 
proeeaiog np 

Tbm sta rkh liiaa r u re cooemunf 
»crato |g i far lexrure ■dcOKM 
It a deftmeety not adrtiable to tae naac dleoen- 
aocB than aiaaioeely l e qulied The hiftber the 
djmrrtdm alley of the pattern (pace, the fas de- 
(TCto of freedom are cvaQabfe for mnlttvariaie 
aitfara ml afta&xncc teK, od tbc badi of wfakh 
fffemce between papolatkaa would bare to be 
f w r hh ib rd Afao, dx rfak of ubservmy tpanoui 
btformame i raiti 'm from ■' ■ntWw 
erfoxe mcreaae* ihafply 
Thai fa na fcorral rotudoa to the proidem Icb 
noc tra d h i e to predict whkh cell prnpsdei Qtl| ht 
belt cflanindnatE two fiveii leti cf cctfa, a> that an 
rthaiati>n r caidi fa [wesentiy the only amer 
The Rcood probloD loucb^ upon by Dr Tbcr 
tir epnlr^t r^tat^ cocne i ia the beancfcsrlty of 
crQ popolatkai The oumpla fh ro by Dr Tbv 
ell ah Invchre cell pcprilttlcaa which fai tbemadro 
ate rdatlrrty beancg enc oui Let oi then aaanx 
cePpopolatiaimhlchgratherhomc yTwnm Lcllt 
furthermore be awumed that the nmpi.- die b 
coodderabiy larjer than the dfaneniionaEty cf the 
pattern (pace, » that food caWio cf the 
■ample** ccw anan c a m a uu fa arailal^ Thb co¬ 
variance matrfa then rc ptixuU the pe^latfaai 


A different ceD pcspnlatioo bai (fifferent co- 
Tariaace nva t r lr—different mraoi, tiguivecton, 
■fwt clfgtvaluea, arnH these diffcreoccs define the 
poifadoo cf an optlmiacd deddon bouDdaxy be¬ 
tween th two ceil populatknv 
Theie wmlfhtfoorard ccax&tfocu, however are 
oot ffoen In tbc caK cf material from the female 
(tathal tract 

Acrfim^dcbciecoDBstirtotcfooe botfci-cral 
cefl types. t be atoumed that tbc relative fie 
queocM cf oecnrreDce are constant Each cf theso 
ccD types b diaractertscd by prcpbabQIty density 
dfatrfbtitioa, »Twt oxM of these wdH overlap within 
tbc paOton space. 

Tlx cell populatfan to be dfacrlzninaled frocD this 
uregularty tfisuibnted cefl sample romk a c». 
•moaDy it pr ec isel y the same dernmn. The cell 
types ase the same, tbdr p ropordoas shall even be 
■miirrrl to be shnllaT—bnt the abnonnal sample 
fiwifwtm «m«ll propcrocD of ootSers It b these 
ootOcTS, and tbeh dcsecdcai within the m-defined 
betcmfesxaa cmliiTaTlas dtstilbudon whxh b of 
ersarru hem. 

N dtotbt tax can find such best fioou' etas- 
Ixoarion cf the odgltal tfixoroaLcast, alonf whose 
directkn the prohabfhry deodty asMjna mas* 
Bum chfioace aceaewbeK far Denial mniple, 
assd BTnple which contaua abncrmal ceQi 
One may e ndo op these suldvarlaie tfictribu- 
dooi Mtoewhat like pcim dood, cooparnhle la 
to (he ttrasBc ha noart* which oa be bouffat 
t coQZEtry fain, whkb sport nbbh ear* sad paws. 
Tbe ctO tampie whh th abocrmal edV in U 
wtMld have an adcfitfocial bttlc bcilfc ica&rwhcTe. 
The firxar ctanhlnaticp sought fa a dlrccdoo 
which foe* KraJgbt thrwafh this tinl^ where it 
has hs (reaxst difference lo the mvinal rabbit bal¬ 
loon Tbc qoesia* Is then re d u ml to e*x- 
dunenalojal problem. Ox now trig to chsdnKufah 
between tw dlatributiow wtncii tie esMitialiy 
Idential, lait one eipccli a mall probabClty 
densty difference in certain regioo the 

e tw u. c sl t a paiaux t cr * nfa. 

Wbethtt Dcwr population pattern fa tignffl 
easily different from normal ecaitrof ccana down 
to apfaficaoce test far tbe difference between 
tw dhtramtions, one of which has tix CT p «wtc d 
deadty vahxs far nemxl popoladoo, the other 
tbe cttxcted vahaa for populadoo with abnor 
mal ecC* In tt 

In last deriecs, such a* flow systems, no dlffl- 
cnlty faxuld eai* far w caking w 1th rnoee than ade 

qnate sample tizei 
Dn- Touja, 

It fa ^ rewardtog to find datii^nidicd bio- 
ptyskJ scfcBliit perpedng dltcuwfaai efemanti- 
^ *od the Ittyor ta ncc cf the 
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diroeralonality of *udi qiuniitathT deicripUon*. 
Tlie fidd of automatic cdl recognldoo hw much 
to gala troiQ Bjch conudcratiom. 

Thcwcll miutTBta \%en the ioeffretivomw of » 
aon-cwitributhig parBinrtcr (cdJ diameter in thU 
litftancc) to diiUnguuh betwren the cr^throryia 
from a normal tubfect and thoic from a aui^cct 
hating »ctTrc fron-dcTHdency anemia. A tncae 
diicriminating pimaeter fa ahown to be the ccHu 
lar hcmoplobid content though ccmklerable ovia- 
lap exau betu'cen the two pt^mlatjon*. Thfa a 
ample fa analogous to many ooe-dlmerutonal 
ftudle* t>-pified by Cm •dr>'* and Reagan* and 
which u-crt trr) influendaj in leading contem¬ 
porary quantitath-c thinking Thoc methods 
•howed ^ecii Tom In dliUnguUhlr^ bctvicCD 
two dilTemt groups of ceOj although complete 
•eparaiioo of the types of eelli studied was not 
•diic.-ett- 


Thordl then shows the Iwrea^ discri minatory 
power of a nvo-dimenrional decision proeexi in 
compartion to the power of either of param¬ 
eters alone dung nuclear ^ and ultratloJct 
absnrpdoQ ratio, and RNA and DNA as parameter 
patra Though more thscnmlnath-e, ovcrtapplng 
of the gmnpa of cells viaa ooc avoided 
ToD^ emplojTd thrw-dlmeraiaoal setner 
groups coenprfaed of ceil dometer nucleus dlam- 
etcraadaucleus octucboocfielBcleot which cleari) 
cfeUneated the falaod of abnormal neaplasdc cefls 
aznoog the broad dismbutka of oortoal edli. 
Though eoraplete aqiaradon was not achie%'ed. a 
nnjch higher degre e of boUtten was attained than 
ivith les^ dimessumaUt) Prewitt and Xiendd- 
sohn,* also emplo^iiig three independent d cKnp - 
tora, were able to divide while blood ctDs Into 
four groups with but 3 per cent lotergroup o\Triap. 
Thus, the Inculcatioo oC each addlaooal meaning 
ful parameter ftiengthcns the dfacrimlnaling pen -cr 
of quandiaave dmcriptloos of classes of edit. 

More rrcently Mchlaiter* (entploying photo- 
nucrographs cf 29 cdli) used five parameters 
chosen from the cytologfal’i diagnostic language 
by perch j omaslJ, granulaifay Irregularity of nu 
clear ouiIIdc, nodcar sfae and ccccotrldry Not 
(urpmh^y be was able to achieve complete 
Kparadon bet\reen normal basal ceUs and nuUg 
uant edit smcc the number of parameters w«* 
not greatly different from th number of cdfa 
AppbeatKo of his method to a large number of 
other than casOy defined cells u anticipated with 

m tiffcst, \Vied, Bartels. Bahr^ re-f, alto employtng 

mJl numlioi c/ cdli. UKd vkWIt •cvct.I 

■o»<l 

aoccwm, EPERa tea <1=. c«l™»c 
iod • hjposTOorttfc lOTure with ™eM.n.slog 

results- ^ .. 

This background sho** ctar.-wg^ » the 

analysk trfaril patter™ by means cfchattt theory 


tW'StnwfofTn of rould-variabic probability fornmU- 
tfajQ ccmnonly used in proWetm with large oom- 
ben of s-ariabla (parameten) sjdi as found m 
clccinxardicigTapby as described by Tolla*' 
Cunmt attempts to mechanize or autooEiie a 
prc-scrccnlng device arc evenly dhidcd betvreoi 
low resohiiioa flow instiumeaiti (KamencAy*) for 
the measarement of bulk preperdes such as ctfl 
volume, DNA, RNA and high resofatm scanning 
or image dnsectmg methods (Guibcig* Rtaen- 
berg^ In otber case, only a tmall Dcmber of 
parameters fa dealt with. None hare yet ihtwn 
cJutical value, the problems bemg pro-fold lo- 
abfflty to accept a high percentage of ipec I mtiH , 
and a high falto pcsitivT rate. The dtffinihy does 
Dot sr eui to be the detection of abnormal crib, 
but father inadequate coUccflQa and preparatne 
techniques and the overwhelming pr eseace cf 
cellular aggregates faljcly qualifying at ruipidocs 
ccDs according to tbe parameters used. 

Tbu^ succTSDfnJ automation of cytobgic screoi- 
log may reside in dfaenvering nsare meanlngfal 
dlmCDsioia of decision but H will ccttaioly be 
potentiated by some means of segmcsitatioo of ibo 
ceUular ^ doi e n m rednetgreatly theoppcatueiry 
for fal.se porithx indkatioos with^t escountcriag 
a severe kas of original yerlrrm 

Rartaasm 
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Qorfnj RcDurki 

Da Tbcull 

I am gmcM to tbe dbettaano, wbo In natry 
r■mt^1 potmi bare tlinj w u OgWr opoa ttM topic 
Patana at CeD PopolatkiDf” Dr Aa deitai 
bciop tlu ccaa c pt da* to the mcdrcolar lc\cl 
ahldi, of coune , coifdtntct the foadament far tbe 
duuacKTudci of aod chao^ m pat e cr u durinB 
fTowth and diffeicndtiion I Ls “*1 aaalyii*" 
wltli achnEMi^ be rppJanJ oo alreaclT exktiD| 
qtoebezeleal dua, 9x tnarmoe. tbe cfaaofci m 
paden of cell pnprtarfm durfag dj gere ot iitfcn 
of tbe embrrooK nephra^oifa a^eidiyiae tn 
Km of ceOu^r ixfafa aetdi anH tbe foccBiriTe 
■TV^tnace ^ ranoot atr>iBei fa co a deiaa te 
and tabular ceOt (Tartrija. it V Ebp. Crfl 


Ret. 54 54^52. I9G9 Sasfa Ini Roy Eip. 

Pacbob^ Vtd. B, 1970) 

Dn. Bartck, Babr anrf W’led view the problaxi 
from • TOO practical point, 1 e., carar r d ctrctlo a. 
CcrtalDly liim b no facial tol tkai to tbe |rob' 
lent ccU propertia might bat dbciiminatc 

popolatioDt of normal and abaormal ccQi. Much 
do^nrlfiit e mpirica l data cnCectfan od wdl cle> 
fined niatcrlaJ b ncccaary befare any 

practical appUcatkn can be farcteen. Recent 
alcbaofh prdnslnaiy data girc Kane hope, bow 
mr{ZMjiixkrt ^ ActaCytol (la preai). Kameni 
tty and Tbordl Acu Cytd 14 307 ll, 1970) 

Dr Toilet b coo cciix 'd about the tcchnkal- 
preparatlvc dISculua fca- obtalslcf cellular 
tpcctmea luhablc fix ctfaeng and ftainc airtocnartc 
t q ecn tag drvfaa. From o« nrperii -nr p I fa4 
mote optlmtHic Xforro^er fix- ccrtalo typa of 
ipedmrn, mn^iini»r4\»Twtltng cf ta tx mao 
parametm-dacripeon might £tbc effeco 

aiUng (bom ctQolar aggn^ta (m itf abov ) 
FiaaDy » ib re femt e c to tbe dbctfkw oo 
“Other Parametm Deteripcoo fo be Coo- 
ifalcrcd“ if *>< arc folag to Ore vltb "tat4'ipy^ 
and atitTTPiTrd cytolofy we suk by etrcfal a 
peritptotattoo lem mac about bm the ma 
cblan loci npoo ccUolar g- ^ Hm u a and wfaat 
(hey oaa and e a rt n ra dbiin^atib ti f " it l anrt 
abrwuTBtl 
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dunciakmality of *uch qaaauiaDte docnpuom, 
Tbe field of *utcinjuc crU rccog n foon 
to cam Irorn tuch caouderatrotu, 

ThoreU ahmrates wrC tfie lacfrertnToeo of a 
tsjnsamtnbutinij parainrtcr (ccU tTumeter to tim 
Initancc) to dlittenJih bin^i-ren ibr cnihrccTia 
from a oonnal njbject *od ihche fioni a tubject 
ha\in5 »et-cre xroD-drficKT>c> aoemuL A nmr 
dlwiminalOTg parameter u ibown to be the ceDo- 
larbcinoctohancomcnt though cocuiderablecncr 
lap exiru ben ecu ihc two popa3iaotxi Tbu ex 
ample fa analocou to manj* ooe-duncmional 
mttfaes t^-priicd bf O^dr^-t and Rcasao* and 
wlucli ri-nr \-ery infloential m 1 cjk5ii£: cootem* 
ponuy quantftadt-e tbiniin? Tbeie metboefa 
*towfd effcctnTDesi in dfauncutthm; betneen 
rwo differmt croup* of cell* ahhough complete 
jcparaooQ of the t^-pe* of «lfa rtudted wai oot 
8ciJe%Ttl 

TSoreD tbeo »bom the mciTa*ed dl^o^mmaftn^ 
pewer of a ('•^ro^UmendotuI deenton pnsccM In 
comparfaoo to ihe ptwer rf enber cf the param' 
tier* aJooc cning nueJear me and uhra»-»oJet 
abimptkm ratiQ and RN \ and D^•A ajparamrto' 
poirt. Though more dbcriouojch'e, oreriippjmg 
of the ptjupi cf edfa t'a* not aveadeii 

ToCo* ’ emplo^Td ihree-dimeasiaial •caitrr 
group* compn^d cf ceU diameter midea* dtam - 
eter and mtdeut exttocdoQ coeffiaetn «iiiefa ckarif 
ddineaied the uLtod of abnormal oeoplanlc cell* 
amoeg the broad dlAnbuoao cf por m a) edfa. 
Thojgh coiBpt^ fepamioQ m-v oot acbietTd, a 
much higher decree of fanUoan ctcamed than 
Mith tes*cr dimettdanaDtv Ptch rt and Mcixlcl 
tohcL, alw emplo^Tog three Independent dewip- 
ton, were aWc to dn-kJe whne hkiod cdl* mto 
four group* with but 5 per cart intcrgroup oraiap. 
Tbui the ioculcadoo ^eadi addlnaQal tneanlng 
fill ptn mKter nTengthem the diK jimm anog power 
of quantfurfre doenptron* of clanei of edb 


w Raje Cxta cf tnol Q-ranable protobCnf fcfcnila- 

t»n cocnmonl) cued In prohJaiB wui li.— rra- 
berj of t-anahle* (parametm) a» fiwnd fe 
deco ocanlin 'i apliy at docrib^ be ToUo.^ 
Current atircipu to mectaaire or j - fli t - .r-* j 
pwrtcTcaiiag derice are cradj' dhlfed bon a 
1^ rdotaooa £an- mnnnneoa (Kamcrate*) fir 
the mcajureuent of baflr pro p s da bjiA a* cd 
fOlujDC DNA,JCvA rrifJirdnn 

or image cfiaartiCE; method* (Cmbcr'* Roo- 
hcTc9 fo other care, onlf a mvtJI cnffivcr tf 
parametaa fa dealt wnb. Nooe have yet 
fimiral value, the proWecB bong nrofad o- 
abifity to accept a btrh peitemagc of ipcrisea, 
aird a high fafac-pomi e rate. The tfiScnJtr doo 
not x em to be the dereenjoo of ahnorioal ce-i, 
but ratba inadequate coDcctwa and prqarame 
teehniqua and ihe cjrerwbelmlag pfoeoc e cf 
cellular jcgirgata falielf quaGlyiri; ai ta ya o r a 
ccQ* accorxlQ^ to parvaenn ^ae^ 

Thia, raanifiil auttanaocu of cyttueic strren- 
Ing roar itside in dfacovmng more mcjniegfcl 
dxmeukaii cf deddoo but a >riS certainly be 
potcDtuted by fonjc m ean * of tegmeutatjoD eft. 

cdJnlar fpecimen to rednee fitatJy tbc eppeniEirr 

for lalie poahjre uaficatkim wrisout enewaterfa; 
a *evae lo«> cf original fpecuoan 

Krrci^CD 

I Ccp-ThT £. X and Fafatta, F \ (2iaE»t* h 
ccfhilar nuclear tTf4f rJj T ifacs efaae^ 
cnnhylchciUothnae epidennn caraneyeceat 
J N L Cancer Imt 1 74 j- 7S^ 14«h-l«L 
Gatbery 5 B-, Cotam, C-J ^a nnqy*^ ^^ ^ 
Grand, Kajdao. P and Ffntri, G C 
Aauanated cytdbyc tcrcenun for vnerfne 
easerr Obftn Cron- S4t 'W-2S7 

3 Kjmcnofcy L A. and Mdamcd. \L R, Syvefr 

^boU jui r ux cell •orter Science IM JW- 
I5« 1967 

4 McMaaw C 4' A nxaroreineni tf the pn 


More iTCCTilI) McMavtcr* (cnyloying pboto- 
jukregraph* cf 29 ccIU) uied foe panenmete 
chonro fioni ibe cytologirt’* diagoortic language 
hyperchroroana, jpanulanty n r egularity of im- 
ci»r outlfoe, tiuolear me and ec ceu tnafv No* 
fajpndngly be w-a* able co achieve complete 
teparatkn bet H eoi normal batal celii and malte 
Dint cefl* pnre ibc number of paratneterj «a* 
not gnaoly different foam the number of celU 
Applkawo of htt method in a large number of 
other ca*Dj defined celb u anriapsted with 
lDterett.UTed.Bartcfa,Bahr“rt*/ afaoarqJoying 
nr^n ntnnbcn cf celfa, med -artooih iCTcral 
Qjofpbokigic and denritotnetne parameteri marf- 
nwm eiunciioQ, EPERC, cell fire, oude ta di 
and a hypcrptotocMV, mcaiare w th eocooro-mc 

badfrvoDd fbowf cooverg^ t o the 

anfljyri, cf ceD pattern by meam cf clxwcr the^ 


nvD cf Dcaroal and mabanu cervical edk- 
Aina CyusJ. y-14 >**66. 

A. PiTwra, J \l S. and Menddaotn, \L L- Tie 
anafyns cf ccB naajo—advaocei in bfcaiwEcjl 
cempuiw appleatastn. Vfin. \ T A cad . Sa¬ 
lt* 103S-1053 >966 

ti- R agan, J >t Haaxatg, AL J and INcfftt. 
\\ R. \nah ocaJ cadr cf the ceUi m cervial 
ft^uamow-ceH Lab lovot. t 241-230, 

t937 

7 RoaenbcTf S Lcdeea. K 5 and KCnc, T 
Antcmatfc idcntificatica] and mcai la’cmcm cf 
cefli by emupm a- Soear c 1*3 >055-1*^7 
>069 

8. ToDta, >v £. \ srohaduEentmaJ anaJptb et 

$oBie quasUtame characterotic* of exfoCated 
edh ta Papamccfaoa unean. Socood Annu al 
\feeting cf the Intcr-Socicty Cytcilofy Coondl. 
>954 

a TbOa,lV E-,Horvaih, 1% J and Bcatroen, R,C- 
A ttnefir of the qaanotam ctaracfesiftfca cf 
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rcoden the ^niromowne <*41y *vill*bie bx 
npid (Dcrptioiagic Idcutiflcaikr wjd enuiner*- 
tbo. 



Fe> 1 QulnacriDit bfdrachlarUe (ufajcd ^ 
wtth ta MA iQttfLifikxie cril 

(hn the bu c u i wotm d ooraai iru t r. tilorc 
bnfkt wpoa n tbe nu deot nea/ elfta d o di. Lda 
Ontaohn B iat g tw muiaa^ 0^ tOoiobta- 
tnn irpkxofnpbnl frrxn Qacbroeoc ipettl 

«m(xa«o) 


llrcBon md Albrcdu^ then b aoet rn<M.ii>‘n 
ID £idiag u hj|tier pH rtbn fothCffH" wyt 
thu ikbb Um o Lnu coc^ufiea fniiinMiiii 
rf M D ce b i f Ae d ft pH 8 0, bcH Ncre H d** 
vt^lSnt the pH cf 8 6 may be cptlaal QulBa- 
CTUB tpprvt 10 behi aoilarff In le^Ku to 
pH The adranuete o( &a aQcjhne ammdng 
ffinisam eu be rqiUuiecl bf tbe obaeesetkns <d 
23iaros Bod Zotau\ia* bo reponed tbn eu* 
bruc t» an aod-bcK hmnnrecroce mi&atar” 
fluoreamce under uhnrvtotet li^t »-h»ny 
tmoi ‘‘Aioi K^cen to *'br^tu freea t epprad- 
maiH> pH 7 0 

Capervoo tial b» or-Nvotien* reported tbat 
qouBcnne miBUrd btodi to I^A abont 30 
um max Mroailv than quuwmne bydroddorUe 
I tom fdt rhrcaiKMDet nt pH 4 1) anrf eno- 
cVjded that the u nB U fd ccB^iou^ tt w pct fcj t (or 
hrmcMante Kodirt becatae of lU aIU>aiinf 
tcocai Qjuacnoe rmsurd Mamed chioiDO- 
'cane» »eTe ana>>ied » h pbotoekdra: tecb- 
caqae and re c cri it v Bmckccoce paneroa for 
each c4 the cndcstdoal It TT ma n chrarnotomn hj> 
ben (JcacTibed ba abo that t pitm - 

nnc mnnaod *ceet (t«Jd revdi* th our nvodUVed 
Uxmna procedure 

Scwiut 

\n ti D p r o tfd trehmqiM for Maicdi^ the human 
)-chromixanc by qtnnurrtoc hydrochloride b 
drrcnbed Incrrtjetl fluort» cemj and Kabdlt) b 
prodixcd mSla big an tlkahne mr u m h m 
nted na n Thb prmhW rHiabie Kais 6 b- the 
►tudh rf drtaik of 5-chromxma- Mroettoe awl 
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Ttaden the Y-chrotnoiDmc ewGy wilebte far 
rapid n^xpi«i(<k kJ«rtiflcmai» tad cmuaer* 


Aj-<» »r»wiJPcartJrT 



W B]i:e to thank ktb( Beoy HUI and 

Mri R««h Qww for tc thTiVi i w d w t nr t- 

Rxncaxwn 

I B«inw P Bad Vo»a, C O. The Y^hromcapaiB 
i(t *»■■■■ !*■ ' i^errmcmB Natnre ttS 9S2-063, 


Fn. l Q«ln*crTne byAtchlondc roiord Y 
chroaKKCK whhU cn totmanbcie cel cuctex* 
kncxi knec^ »jk w ci noriBel ttmV Vfoee 
bntbt ifM 10 the n jJ e u near ache tfek rt . Lot* 
Onhohiz {huroRmt nucroKope dark OeU iQumm 
COD n^ rf MU. ^T ap h e.»l bnm EkUctran ^aud 
(ikn(X 3 ^). 

klrexm cod AJbr«htt< ibet% b mm redunee 
ts li pK viUan Focbofni mj* 

that with ionraens eoc^uc^ta niirliiirrTri flu»- 
fTK juLe a t t a ^o i *t pH 8 0, but Naira «< W 
«JCitntthK ptl of 8 8 may be opooal Qula*- 
enne tppem ta behax UJiariy in regret id 
pH Tbe *drnw«fff. td in rnetfarg cnwmriny 
cnedtom exn be npUinrd tbe ab>ervitlaM 
Zh«m anc) 2fo)ou tn* »bo rrportrd ibu u*- 
hrme a an aesd-baae hnmneiceiKe uaBcaiaP' 
hcae fl u oaccoce coda ahf*\tafot Licht chanc^ 
from “Iwm |ieeu to "bc^bt |i e tu x pprvd- 
Miriy pH 7 0 

C iy cfoa iiKl ha co-aorkm* reported thu 
quQjaenoi ouuitI t^neb lo DNA about 30 
naesmote euoofiy than qtanienne fo r vhvj ct d ondc 
\.l «CM /id« chromiodxoei pll 4 1) and cdo- 
duded tha the tsmurd caatpoand a atpenor for 
tuimzareig main becsu* of a ilUyatm^ 
■cticn Qulnacnne mtatird nTm-d chrotno' 
•tmet ere inalyred atith photodertne mb' 
napjc ind re t e ud y fluomcence patieru for 
each the tDdr.tduil htunan c h ro uj OKKaei bive 
been tWnbed \\ ha aix> fr»md tha t qulna- 
nor noaurd (tvei cood resuln » lb our tnwiiSrd 
UijoioC proerdwT 


St/vuut 

\fl ituprtjvcd lechmqne (o' ulatnf ibe hosM 
^-ebraijaaxne bv cpditacriM bydroeiJoride b 
dcvcrtel lncrTa><d fl u oTT H. t ta. f and mbelty {, 
prniuetd fo otthdog an alLallne notn^ 
roedJwa Tbh prwkJe* rrlable tula tbe 
Httth t/ dnaC of ■»-ciroincronr Bi ia. iMf nd 
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The Quinacnne Fluorescence Method of 
Y-Chromosome Identification 

DAV^D H Hollander M D and Dioajiber S Boroaonkar, PhJ) 

Dmm. »/ aur^dmltcy rkp^mnit f ^ Dmstm ^ Owta OftrM •/ \liitn 

TIr Jtktt n flni Luomirt ./ t/V£nw Btbim WtnUirl ’’I'W U S. t 


Rdaiiv-rt) iprcific fluorrxrmt xulning of the 
humao ^-ehrcKDOOfnc 1 rrrcniK been accom- 
planted > T H u iJ II yriih tnnhodi bated on the 
obicTi’iidoni of Ca^JrTBon /sf* ihit mnaphtac 
chnxnojoroc* of I tciM /*im and of TnVimm mrtwH 
canialn I)\ \ arrai >vlildi bind crrulo Huoro- 
chromo. Tl>c dhtal end of kxwf arm of the human 
\-chromosome can be tulnrd b) qufnacrinc 
Iq-drochlorkJe (aiabrinr) or by quiruumne mui 
lard IZfdi,'* Ga«pcrk»n r< and Gcofue" 
reported nuorcaccncr of human ^-chromoioinct 
in metaphav: platn Catpcrawi <f W • and Pwx 
»on fi iialncd ^-chromowroe* in ioterphaic 
nuclei and Boriovr and \ ou' ttalncd \ <hrDtDo- 
soron In human ipermatazaa. 

ThlJ laboratory lui conllnned the pruLiHC of 
quinacrineHiainable I urean ^-dvocnotoaKs to 
metaphate platen in interphaic nuclei, and b 
tpermaioua. ^Se lta\-e al^ nudied aboonoaJ 
^ ■‘Chromo'iomef notinq m an excrpikn lhai the 
thort ^ -chromotorad don not uab * 

Became prior methodi' u t » p^v-e tron- 
dent and rclauveh uniaiitfactory naint nith 
quinaoine hydrodiloride ue modified ibe naln- 
Ing technique Tlih coramunlcaiicn b to docrlbe 
our modified italnlnq method, ishich cleari> and 
cond«eod> demomtrate* ibo quinncrinc-rtalnabic 
\-diromowmc, and b relaiisTiy Ioor latiutg 


MmrOD 


n une n without 
drying I 'W 
ethyl alcohol 
M ihyl alcohol 
OratW ethyl Icoliob 
to water 

n , y qucom qal 
acrine chhxW 


J hoo (or J njer) 

1 mi uiei 
1 i utn rocb 

3 mm ta (or lonfer) 


on] hf phoaphaie 3 ml to 

bu/Ter (pH 7 4) 2 
chamja 

XfouQt with 001 M phoipfutc fnider 74laal 
aeal with cle nail polUh. 

Examine with S orc ic cnt mlc imc opc and dM 
&eld 01 minailoo 


0«SEaVATK>M 

\ anouj method* of rcuilori uert laiUscW’’ 
93 eih>l alcohol followed by aecoodaty fiuu* 
b metht 1 alcohol aUowrd ccecllent 
equal to Uiai obiaioed with Papaolcolatmi edt'l 
aicdKi-ether mfarture 3-chraracaaurtalasRainrd 
well b mtained air-dried preparation* oripnalk 
iixed with acetic acdd-aleohol and sained aid) 
Glerma or hematorylin. Stabicig nluikits pre¬ 
pared by dbnh-b^ and filtering phannacmncal 
aiabnne tablet* 

bdminpuWiable frtwi ihow made *1* P*' 
quuuKrbe hydrochloride 
tioo b 5 5 pH buffer produced pood sain* whilf 
prolooped eepoaure at 5 5 pH earned los of tbe 
\-chromcaomc naJn, hmsever the eptnaan 
rimn and pH le%TU for differeotutioo miiain to 
be determined Sunilari) a pH of 7 4 b not 
neceamfly at the optimal Ict-d for a O tihna aocc 
and mounting Stained iBdci remained l a t b fa* 
tory fer »c%TTal day* Dark fiel d flluminatiao n* 
be« for mlcrokCopK ttu3ybut ^ncidait iHinnfai*- 
tkn (Ldtz ‘Onhoplan”) vra* abo ntbfartocy 
\\^ piiKT ved normal male mterpha* ducW 
cooiain a ringle vreD defined fluoracent ipot 
(F% !) randomly located within the nudets. lo 
metaphaic plate* a bnphtJy fluoroccni area b 
located at the Htoal od of the long arm of the 
3-chromomme and Cunier fiuorescent area* are 
■Iwt pr o cpt on other chromoaoraes 


Dlilllled water 2 J tu uic* ach 

change* 

0 01 M citric acW 3 m 

pbojphal buffer 
(pH 3J) 


Thb HOC* ww tupported fa pan hy 
Irani \IH 173G3 wid by U^-PJi^ ecntraciNra 


Daciantn 

The crucial change b our modified nab b that 
we bare iocreared and nabdizcd fl u ofcnrcoce by 
tij-niHtlnp an alkalute final pH Naim^ hai db- 
cmacd the advantage* of an alkafine mounting 
medhgnin the ca*e of fluorcaccin With fluuiciccin 
coqbgale*, according to Petal and Janowlo, 
there b enhanced fluocctceoc e . and accortfing to 
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Comparative Sequential Cytologic Gbanges 
Following jn Vitro Infection with 
Herpesvinis Types I and II 

R. L. Tptutz, MJX. Z. Valco and T Rundaix 

CShifB^ \M^dMi£edCt^ tf Otiiftwna Da^ Cdjftma 91010 USA 


rrporti of bopet infectloci of the 
hiiniin frnfoJ tnct «mt n ia jraviiif miquh 
uett TbcR U «<rViaKK 

for tn t^ c U fliop bOHcenc^iitsl berpei bfe gtto p 
tad ciTctftcra*,*' »ad there *re chrotiic rini* 
ir^ i Vra foQoaf^ by lirwrumnpartTyJ ftod dfrcU 
of nijjiy rbiMi Upon cfaroapomK ftrncture. " 
Thao require thjt more ctteiute ibould be 
dtrrctcd ttmtrl the lae^lenQ effect! of rtru* la 
fonk* The ■eqaenriil t u ar i Wcmth MM 

of orrlcal l^tctioDa Kre chenfore of primarr 
usparttDce. A mnber of qgJbit d jrrl eil KDdio 
hM hea le pm ce d . bo they an oecmanly uoa- 
■■ q i.A.itfai tod ^afiawlally oa rq ulu tmtO or 
tola T lftto f tj l (tucSer an made la order to 
udennd more ekaily the tEsr^cral paceera <f 
L i Luu ki hopqMra ofeokn, the p n t ti ta hry 
cf aa fit Mrf e^dd fyvere wu lurohgiied 
Three diffeRfit bumao edl enloHci wcr dooil- 
tanrat^ nfccted H hh berpet daiplex viro* (H5V 
Type I) ud bepei gtuiltaBi rlra (HOVTVpe 
Both vIna Kneij mere Hod}y aipphed by Dr 
BemtoaB l\citt«orth, I>partinest of £pickiiiKil- 
Ofy sad Inttmattebal llcaltfa, UnWemty of 
U MhlafiDa. Seattle 

).UtUIAL* AM) hUrOOW 

I no fnduhw 

Mrs! pnpafsiloii usi accnapfUied io HcLa 
(tQ culaae* at aa Input of 10* plaque fbt uum 
utotj (PFU)AnJ l-iatkfy J4 to 40 hoar* »ce 
arctstry fer the bq^laamg of cyttftatbk cfoangci. 

hldi vioe rrenp l o e a{^eT 96 boon The cnltiirQ 
toedhtm war ndnliDUm tpediiim 

wppJemcMfd with 2*“ fetal btMoc KJtiia (FB!9 
Soeney-ftt on* pla*tk Qaki ttere taed aid 
rultara menitalned at 97 C 

It fcend that oevr crO Haf hrEIBO‘*alK» 

amponed the pn^f cf both rirosaaBd wMtiard 

aixncqormly ai an »WH rif»nT hcM-ccO Cv irtu 
paoduedoa 

CrJChten 

1 aJOO Tbit »*i derhrd fiutu the blo p ry 
cf 9 i year old (mak aod euUUpcd ta otv 


laboratory It fa oortnal cell, by karywype, alrii 
a nna genentjon time (XfOT^ of fcmn 2fl to 28 
hcran. It <ir«i fees of aiyccipliaaii by cuhnie. 

2 HcLa Thfa Bne ha* been fat oor lab¬ 
oratory for the fMKt iht yean , ar%iiially cfmloed 
htan Ik J ^hAm The modal cbttanauoc ntmr- 
ber fa about 63 aiih raafc of 32 to M2. Thfa fine 
arai £rrc of mycoplMBa end had hlOT of aboac 
10 boon 

9 hlEISO Thfa aa» derived 6taa mctaitari* 
of mrlcal ca jdu c aua Thfa cefl fine av olxalaed 
front lo er^flsacar Dr J Syha ** It had carried, 
appajTody ayiablDdcally U ahkh was 

tokanamyda qeaaaeni The modal ebi^ 
anraue mimbrr was £3 with raafc 48 lo 
190 A tm dt ut y to form tnBl tlLtAnui (Uat 
o&faktDDSantfoasnre ItTTUdo ti^defreecf 
dlffcRndatfom, bda; \-(iiJtnjatm podtive aad 
pro du c to g lODcAbrlli tod hoaiin, the lattar ahen 
oo lov leruin coDctopatkn 1 b UGT wai coca- 
parable wnh I M-a , ahou 18 w 20 bouit. AD 
cnltuiee acre gnTwa on hlEhl mpplemratcd alth 
I0C;FBSn9r'Q 

On the f i artlj if day dopUcalc cuham tsere 
treated ai foflowa each cal lore vrae fatocnlatcd 
trltfa 10* ml edfa Exet^ for the conn tit , the 
maahilog (eapcrbaental) n rnre infected with 
dhber IlSV or HCV nrf dupflcalc colurei 
harrened far cyaalogy e\ cry 24 boun. 

Ceih far haj-v«!t wwe wathed hdee wbh Dul- 
heixo pbcaphale-buncred nllne (I'hS) 
tes0y naped feam the flada ahh robber 
poScensaa, cofleckd fa PBS aod concentrated by 
caitrlfii^atfan. CeQi acre depoched cn albumea- 
n>bhod tfide* by bac ter faiofie loop or by cea- 
(rlfugadOQ a a cyt cu ii ut ftig e . They acre fixed 
and ttafaed by naadard Papanloofam proccdura 

Ruci-Ti 

Nwtnal tiaUiul* were tan ct teiJ each dry fa 
order to mon l i u ' pcadU* ceDidai' chared cc* 
omfaf ahh lime. Thfa precantioo proved mr- 
wce^»y a* there am no dgid&nat cytdfofk 
fa conttofa dwfag d* pesfad xi the 
etpcTfanent 
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lomiuocfluorrJCcooe- dm E^p Immuoot. 
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ttQpMTlAL CYTOLOGIC CHAJTUU 


b dri-acrfr ihfa Mjd Nodd 

ere imrb cnljHf^ » Uh centrd ck*rii« (ilowtt 

aicoUdon) *ad m <xc*ioMi Indtiriao body w» 
MfVJ.. ltliracie*tkM frequent, ■pp»raidy 
tbe re*alt ol cell fiakc. •Uboufh cndoredapOa- 
uo tf n . W nhrA couU oot bc cQrnhmcd a* 

CQdtnbQtDTf 

(2> itEiaO AbootaSio WpeTC*iil<rftfae«n» 
ihemed J%ht. bat definite nuclear etdarjement 
tih central fcariog \ headed chronudn pHtero 
ocenned It ibe Baarjim and ibere Nrti icane “ntoW- 
la wilrln m ' l catFT ^ ceOt It wai <TifTir.iilt (o be 
ti i LiLi uhetlw mnlrfrmcte doo had buAnl 
<ho\ cootreJ le\eb 

3 Helj. Thirty to farty per cent of ctU», 
ooatfy the «~n«T1 type hi ihb potyioarpbaus cni- 
tnre, ibmcd dumfci eoit^iarabic wht ibcae 
dea u ibed fcr M£180 Tbe central chromado 
app ea red Ij omo g i tiOT ta u ^rQ a* more b(bdy 
(tamed (*‘£ro«ted gia»") Cyiopla^iric (camios 
ai aCKDe^hat deep er whh hkTcaaed opacity 
|~inwf1fT aaioclated with ptoulu and RKA ayiv- 
ibed* O Mu rr ing »hh the early Kagc* of ruua 
pmdocdpQ 

XRmi 

1 420Q. Adde from aendenoy acpward cefl 
modsf tbe chaogei were eei eataidoD of thaa c 
at 71 ban ^lore degeaenth dusga appeared 

Eth ks ctf dtarp mdearval eyioplande bodoi, 
tbe t^pearcoce of graonlar cytophan, and kaa 
ef dwp qulldet 

2 5t£l8Q Aiffioat all ce&i were affected by thb 
tunc. Nndrar redailatkxi wa nveikrd aad oeca- 
donal lutianu clear ha-Hry" bodla coold be kol 
hudearmokfinf wai ahopronhictit Cytoplawnic 
nmnlarlop appeared tor tbe fine tUoe 

3 HeLa ^’Irttul^y bH ccQi were affected Tbe 
Gndiogi were eaentLiIty an e ituiauu of thcae at 
73 boon HOTteia- ccQ ikfiueiatkn »ai abo 

^laiu Bi dila tim^ 

Ifcr TAr/ZCFlp 2a and b) 

1 he fim 24 houn revealed no gpirfirint al- 
teradm, although there aoay hat beea (fagfady 
acae m J nrmrWatka i m (be a300 cohare »h»" 
m tbe eoDiroli t» 3*'«) 

1 a2CD Sljn Lew than 1 per erm of edk 
tbowed . iMy^JiBu. batDDgenkatxm of 

rhranaun OihrTWbc (bey were cooperabie wufa 
rwreb 

2 ML10O A^pra m aattly 80 pe eon <4 celb 
were affected Nodear nlnilatkn with perlpber^ 
chrowado beadkgt waa (be meet coe iaum i ahera- 
tlcB Nrrt In frequency waa the locnlatior of (K- 
nudem by what appe»fd k> be itraoefa of ctm- 


.Tv^ttw A I m e l y pcrceptJbie nuclear inchrdoQ 
cooW be detected In abcart 10 per cent rfceDa. 

5 HcLa Elgb ty»o ninety per cent cf the “laTBe" 
ceOa ef thk coltsire aboseed ttrikim Ic* cyto- 
plawQ and looolatkai. bctnogenkaticai cr granol*- 
tkm of micfci. SmalT edb of ibc cnlture ea 
blUted «wWr c CTKkn g t fc ai and heanogenJia- 
doa and tUght cytnpltrmlc aoaiijtiai. 

r>lfmn 

I 4200 fiUn. By tfab thne ntoai ef tbe edb 
oe affected. Enlarjmamt of the celh wa» ac 
<xatip*t4cd by «* *wlf.ry*fhr nucleaf gramilailoQ 
A finely (ipcaed eytoplaanlc vac u da rifai ww 
abn Do^ liKiraKd D^tinuclcatlon, degenera- 
tkn of Kcne crib atal agglameradoa of what 
appear to be ocleoll coDapleird (be pl cturr of 
ccfiDlar ehanyca. 

2. and 3 XIE180 aol HeLa The ceOalar 
changer at 48 hoora wen actmded 

96Himz 

I 42D0Sk3n XlcarcaWHlvecKangnocenr t 
ihb tune and nuclear locnladcn appcari. Sotoe 
biramiclear indialoea are prrwnf i but are not 

’' 9 hlEiao acd HeLa Both colftjrs 

dtor e nmd te desenoadre ebaagea in addl do n 
to c) tclcfk frsrnm already docrlbiid 

Dtasaaow 

eacperlcDent esophadxei (fiffereaee In 
■ncepubfBiy amcaig ccU cnltura tat Type I and 
Type II en^ (ad which h orrdo u b ted ly re¬ 
fitted I i-tlT-trwl ptracdcc. Tbe on^ and rapidity 
whh which the ampdble celi derdopt mor 
phoiogk dkmrbaaca tries L e t wt’c u and 
again depending upoo whether Type I cr II h 
tbe Inteding agent Tbni, while dio b mckt 
•i«iee7*ible to Type 1 Un lew* aaceptibie to Type 
n CytQplassK charges were more ftrAieig when 
the ikm celb were IrJected, powdJy became these 
were aormal at the tUrt, wfaik blsdi HeLa aod 
X1EI80 were deiived from mabgnaociet and 
eharactenzed from the out»« by beighiosed RNA 
and pccteio sytwbeab. Type FI rhe rairwil more 
rapid lovah canesi of H La and MCI® than HS\ 
and ceOt d em o n a trated rirbewtii Dtsdear keula- 
fion. feature not enco u n ta c d In diese cell Hoes 
mfccsed whb HS\ 

Bc«h the c> toloffe mantfestatkaa aral the rate cf 
their des el o pnj c j i t are dh dat i ii y dj ^t fcaturei he 
twees Type I and II bfectlora It may be potrfhlc 
to fioaDy deter ojIoc morpbologfc charaetcrbcics 
whki win permit defiolm toterprctatko Hw 
escT the* Isvewigatloiii re-emphadie the £»ct 

that nuclear changes occur before bsdndoo botfla 

■Ppeai t en at the rod (tage of I nfecxkai only 
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TCPUTZ A^D HUXOALL 


VcL 15, 



r„ , „.v '< 

rbrobUil type ofcfU»coi “.^bvth rr^Tbr irwr uidK to one i/the crfli w the 6rfd » 

^MCaoM M X ... — 

::„'t;'::r x.~nr, 

miCLa If Ih. 11 X • C re ku* -e been eon erted to tbe hti* 11 rtwuded t>po 

‘*‘ *c»™S-.U"(l ->b).W »el-tabodk.( 


sr-n;« / (Hg. •» "..i '■> 

(cnul ten. 


7 limn 

(1) S^*n Altoou »n cell* (80*“) 'rt-erc 
Mo« DO«ble V.M the deep fuinlog and opacUtc*- 
^cTSe cytoplann- Normally thb crlT. Qto- 
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r m r rrf fr c q Uti lity wbh Type I than with 
Type U kdtctkn. 

It ■■'TTM i^jpaiuLl hem pMCt liejuiptlooi (md 
our owD expeiteee) thu either vina may be icn- 
In i c uh i l bfectkn. At naanrn t, k 
■ tMX ertfai ii whether the bdeetfaxi k at U«t 
bdnf f e t o giilifH or whether there k actually an 
I hi the L eq utix y of ocnvmce. I ad<B- 
don to the pcarihle nJe in c ert kal tatxi^ k k 
worth ^aecnlariiw whether aome cf the recurrent 
urq^nhal in[Vi'<w»n of obarure orifln may not 
actually iqa ca ent b erp ea hifectlaD. 

OraKinnoM 

1 Cytoloflc evoti fallowinf bcrpeartrua bofix 
dnn can be adequately Koctied Wof an m ran 

2. HupLwh f Typei I and II lnfri-tVwM can be 
fhaii^ubfaed when cell enlrur^ am Isfeeted 
Type n cam n n cl ear bcufariop not acen tn 
Type I Lj fc ttka a. 

3 Tiiiilmw Vai ' Inr K t^ngt tralwi fix Twt 

acathdcally tntnar a( bopeFrlrat 

Uecdoo) 
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TEPUTZ AND RtTfOAlX 


U U \» J 



rio 2- nov *i00 (Skin) 2*xnuO'n>X96a-cX 4€a « ta ibr txpcrimcnt, »*r 

nitont chM,« ^ ^^ rf the 

XfnltlBudcaiion and crpadt) aC ibe cyWpiMm re wrU dc%-dc^ 1 2c the reticulated chaiuctCT 

nudea chromatin b dtr^xk^ed The « hour fpccimcn b bciire pr^ Aowuif ih. 

2r X ‘CO 2 repraeou the 48 hour ipecimen. ihowtoe that In cciA-Kalljr 
U«T^ n iilL pciecds tJe^iy than the Type I (pre*n. .Ith H 

v,lxw the central dearinc of the miciet» with peripheral beadinf of chrTxiijdn.\t^ pro«n^^^ 

X«>C"« r^liirw in nudear loerrfation. and Z the early ibrwatjoo erf nodenr Induricn t>0(» 

erfi* u^U •■a ™-~l <» mJtkiodairi old dx: -^ r 

^aiiT 2*-2h2tX 9h0 2h (7^ houn) affaln demomiraica the effect cf Irua oo morpbologT' 

n!?? chromatin are ^ 

-Iherarecrtdo^hn- 

^^^rfcouraTbuire^^^treUnTiyUi «.tbticrilF hJrequent chan,re. 

. II ._..-m taac of cell* exhibit Uoo Cytopla**^ chance* arc deepen ng 
cooiparatlvely nuclear dear opacification and fiiull> vacuolatioo LocubdOT 

eJeariy defiturd ^ of the mxJci hdpa dlrdncubh between T>pc I and 

Ing beading of nudear bord . j ^uinfcc II Inlectxjm. Intranudear indudoo boche* oc 

the key change* rf ibe Docieu*. jt- 
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bx iponun qToiajT It rinjold be ooted, however 
at oar fVii n *i' the TV^bniidiln^ tedtatgon 
bn beea iD>in}7 appOed to ubjeca tb*t hed 
ucfuJ r e tpotum cfxdt^ or <ttd not produce 
any ymom, Tbe podliw rate 0/iputum crutogy 
tfl car labmory during tbe pas five yean wa« 


Talj L KrmiLi tf ab 7T4fuia/ ft 

bOf tatm 




’ omW TV 

Prunary Isig 

200 

172 (03 7%) 




Itlnastadc batg 

IB 

IJ (66 Tvy 

<»«r 




70.7 per c*Bt (435 podovecaae* out el^6I5 pademi 
with oi ilii ne d primary lung cancer) 

^ 1 ’*^ " a^isard iy tb 7T 

bafbag iicbo^ 

ilAoKwrawM (Table IIT) Caocescdbobtaiocd 
by the T\ •fanahing tedmlgue are fomd aa COD' 
groups (chnnpa) 00 the mi»»r However ■daou* 
ttruemre d cance crfl« b rarely ol»erved wbereaa 
bxcgular arrangement in ceb-groupa ■ 

ttt[itci>tly seen, Ccbular riim (bordm) of fresh 
a dmf e ar cfaiosna rrtb are well defined In 21 7 
per cent d 1,509 eeJb, pu c aly drftrrrf in 62 5 fw 
ccia and not in 15 7 per cent Noeki d 

fresh »<irigr»riiwnm« edb are manly round or 
oval la Aiipe (77 6of 1,569 cdls) and ludear 
b u fd a s are gmerally »Mn (97 3'*) Quomadn 
pattma of wbnor aj rifuw cefb sbou- fine retku' 
r and tr fine grarmlar in 92 2 per cent of 1,569 
-Oi, coarse rrdcnlar m I 4 po- cent and coarae 
anolar is 6.5 per cent NudccC cf fresh adoio- 
iranoma eclb are emusDy Urge (B9 9^ cf 970 
A) round in drape (90 6<^ of 970 crib) and 
cMiy dtuaud seau- dv eenrer 
As itoan m Figures 2. 5, 6 and 7 evn in very 
ed) a fb ig raf i LT T.iwm eefi-gmips ohuioed ^ 
w TV^riahJeg sveral chremna paneci of 
naar cellr ran be efttn sees In costnet, noo- 
uDgoam cdl groopa obtaiaed by TV-hmshiag 
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UJA. 


Vtt CrTtM>«ai 

Ccrmkkt © in O7 t4« iBtfnuUcNuU Aflhinmr (d Crtotocr 


EarJy Diagnosis of Small Peripheral Lung 
Cancer—Cytologic Diagnosis of Very 
Fresh Cancer Cells Obtained by the 
T^^-Brushmg Technique 

Siioji Hattori PilD, Minoru Matsuda, i\LD PhJ), 

Hiromu NismiURA MJJ PhJ), and Takesiu Horai, MJ) 

Drpcrtml >1 Lot Cam ^Dmam ./ Dupuac C)Hlu TU CnSo-/» 
AHltDiumn OstU,Hlokj^an-fu Otai*^Jgps» 


It h« been gowralFf fc e erp t ed lli»t an accurate 
i li ngDQ ib ct imaJl peripheral luog cazwcn (lerioo* 
lea titan 2 cm In dliuneter) hat great value Ibr 
early lutgical treatment, but the ponurc rate of 
iputum etiology remalm quite low for niu]| 
canern rituated In the peripheral r eg t o ta of the 
lung Poor exfoliation from the rmall peripheral 
lc»OTit nr»d a degerteranon of exfohated ckb in 
bronchial alrwayi may be mpoorible for the low 
poritfvc rate of ipufura cytology for ihe*e rauD 
peripheral lung caocm. 

To oNTTC om e the didjculdea in ettablbhlng a 
qrtoloqk dlagcodi of oiull peripheral hiog 
catwen, branchial bnnhlng or Uopty techniquca 
ha\-e been dcNtlopcd.*'* • • ® We havie 
detrloped a ^lectlra branchial bnithlaq technique 
under \ r*> tclerWoo fluoroKOpy bnahiog 
technique) in order to obtain froh tumor cell# 
iUi 'cctl) from peripheral unall tumor* A* 
de»cribed pre\-ioudy cancer cclh obtained b> the 
TV bruiliing tech tuque are vxry freib and moctfy 
in proupi HowciTr morphologic eharactcrijnc* 
of the mailgnaot cclh tbu* obtained are con- 
ridcrably dllTerent from tho*c of exfoliated cauerT 
fflh in ipmum cytology For ex amp l e , adeno- 
cardnoma celli dcri rd from a imaO periphemJ 
lejion (lew than 2 cm In diameter) do no< nece»- 
*arfly »bo>> morphologK; change* of maUgnancy a* 
animkaryom, condcraalion of chromatin, duck 
nes* of nuclear border and Indcnutbo of cell 
border etc Therefore w mh-diagnoaed two 
fa}« podtn-e caws and fal*: negad-e 

case* by the T\ bnahlng technique during the 
part eight yean Preamicd in thb repert arc the 
finding* obtaJoed by predie ttudlei made to 
darby the ipccific roor^olopic feature* of ftr*h 
cancer cclh, cspedally adeoocardnotna cell*, 
obtained by the TV-beruhiog technique. 

MATXJUAia AifD Mmrm* 


flexible brmSc* wcie u*cd a flcxlhle bnnh harng 
an elbow-Iikc jofnt near the dp and that (dautJe- 
fledbie bfuih) haiHug two Joint* between the 
hru»h and wire. Tlie material obtained by TV 
bruihlng wai *txiearcd on glaa ifida and then 
ftained arco nU ng to Papanicolaou * method. lo 
•omc eaxn, phate ctaotrart microscopy obwaratwi 
cf the cells was conducted >iitfacKU rtahdng and 
after fixing and wainlng by Papanicoiacu'* method 
the umo ceb-groups were ohaen'cd by Egitt 
mkroicepy 

REXUtn 

7*1 -kar&utf ie cAa faf /«r fmfJrrtI beti Immt 
A total of 456 peripbexal hmg hxtons, operiaDy 
small leriocs suggextive of lung cancers, wot 
brushed by till technique. The final dlajnow cf 
the cases subjected to TV -brushing are tbown In 
Table 1 Of the 208 coDfirmed cases of potuiT 
lung canciT 172 cases were found to he cya>- 
logkaOy pomti -c by thb tethnJque for a podtfre 
rate of 02.7 per cent On the other hand, nao cut 
of I56^ca>es o< luberoikMis pnntd to be fale 
poriihr by thb technique. In these cases crib 
&om the bronchial hvpeiTilasla or tubcrcoltxB 
lesion were mbdiagncxcd u adcnocarancrnia 
cells, as reported prcNiously in thb Journal.^ 
Result* of the TV-briahing tcchnigne by 
bronchial region arc ibovm in Fig I A* »hown In 
this figure the TV -brushing technique b cffccthe 
for all bronchial raouUcaikn 

Cii/igniwi tf ifictcaey tf Urn T\ -inubitf tfekof^ 
wiiA lAgt if tfmXvm nsriifr im lie d) /asm tf tat 
eoactr 

The e ffici e n cy of the TV -bctalung ccchniqoc 
iva* compared ulih that of sputom cyt ol ogy In 
dlagnodng 206 confirmed cases of primary hmg 
e an cer (Table IT) Of ihc*c 208 confirmed cases 


As reoerted pnr\iou*ly *** In the T\^-bnahujg of prinoiy lung cancer 82.7 percent provTd to be 
nroaJSo a sM^bl brush and two kind* of podm'e by thb technique and cnly 10 1 per cent 
proccoiac ^ 
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IIATTORI UATWOA MSimtAJlA AM) HORAl 


r»L IS \*.5 


TARte n Omftr m 0 f rfie f»rj 9f ih H 4nii*oi^ n li titi 9f tftiitm rjt*i*o k tii dUfnij tf At 

^msTj Ititf ram 


Sin •! mot* 

<U9cn 

ia-«A « ca M J 4 m 

>iaaB 

T\ -bnuhlng 
poaltlvc 9 

negative 4 

M 47 S3 

(66 tr ) 00 3^) 0» ff^) 

17 3 3 

47 3 m 

(87 (T) noo^t) (83 7^) 

7 0 S5 

Spntnin c7tc4ogy 
po*ltlve 0 

ncgail c 0 

not examined + 

2 4 4 

40 44 30 

8 4 2 

7 19 

flo l(^) 

46 1 iro 

1 0 19 

Maximum diameter of the tumor ww mcuurcd on the rootliic PA chat \ ray fiim, 

Three repeated CKamlnatkKU 

Induda ca*a \tho»c tputum wa* not examined or not araOabIc. 

Ta»us in \t9tpti*i9[u Jnimtt •/ adratcarttanaa ttfls thuaud iy tlu T\ 4railta{ fnrt ft-nflfril 

aarrr Uu tiaa J m ta ftaawttr (/rJ39 ttlts « t? fti«) 

Cdlular arrangement In cell 
group found on tmear 

actnoua arrmngenMnt 
irregular arraogement 
acinoui and Irregular amxtge' 
osent 

1/19 ca»o 

13/19 eaaa 

5/19 caret 

Celiolar rim 

wd) defbed 
pooilr defined 
not tuioed 

S«/l 589 edit (31 7^e) 
W/l 509 cdl»(62W^l 
230/1 509 cdii (13 

Shape of nodetti 

round or oral 
irregular 

\ 2MA see edi* (TI 

355/1 309cefli 

Chromatm pattern 

fine reticular and/or Gn granular 
oarte reticular 
coane granular 

1 4«cellj 

22 tell* (1 4^) 

102 cdl* (6 4^) 

Noclear border 

(bin 

thkb 

1 546 cell* (97 9^) 

43 edh ff ^c) 

Nudeolm SUc 

large 

email 

872/970 edh (» 9^) 
96/970 cdb <IQ 

Shape 

round or oval 
irregular 

081/970 cdl# (90 ffv) 
B9>5l70cdl# 


jjcrniADv »liow uniform chruDwiin pwwrm «nd 
utufomi ibkioen of nudoar bwdm ThU l» » 
\-oy important difference between cmicer cdU 

^ DOfi maluftiaiit ccUt 

all IV) ^ ^ 

cdl. 

cjicinoma. Cdiular arraogowm 
dlju«ccUc*xdDom*h»lwTiTifaTfgulaT and *e 
ccilS rim uwaUy pooriy drf«d or twe 


(UdDcd. Tte ihape of mida U roimd or orml in 
60 7 per eeait of 1»2J4 cell* and breguUf in SJ 
per cenL Isuciear borden of mon celb »re very 
thin (97 5^ ofi;mcen<>andtberiKofmicIcui 
u not uniftrm. Oirmrutin panern* of ceD 
cjrdsoou ceUi ibow fine reticular »nd/cr fine 
granular In 7i2 per cent of 1,234 «tb, roarK 
reucnlar in 10 I per cent and coarae gramdar in 
/4 7 per cent. 






Fn 3 6 Nery frata Mknttvrcnont cA ebtttcd by (be TV-br^ab^ tecbekiix Frab ndd 

rtxw on^aet ba fcM rrieiicr tMAr 6v ctoaoMm panenw Nadd art niusd n dtape and 

U>r »»*«"■>< Ufc« baBma NoM n roaad ta thtfa. Urn n iiai, tad rendr thwwl tuetr the 
o ctw T d (b* Bwieta The otricir bcrdin ere elwey* «7 tteo. X 1.6W 


Therefore, precue itadia w e r e marte to lanfy 
(be chtracaTbtic morpbotcisic ftmita gr of ay 
£rrdi cancer crib, cfpcciaBf n ieoo caf ciaoctf ecOi. 
obtaaed by the iV-bnabnif technique 
The nxrpbofcigk hntfanp of mallfnanl ecU* 
end BOD-malifnaM cciU otmeed by the TV 
brtahinf lechraque are nmojarttcd m Table V 
Tajiaii*“ rf our Center hai reponed the defcn- 
erttn procev of adeno u Mt an o ttu crib of the 
MiMacfa ai Mlowt Frcab c au co crib ha\ boh 
Buulei «rub but hoe chrooiatm, and 

<hrir Duriear bortleri are ay this I tbe oea 
e oefa of the i>aiDe crib bcfio to dcy eoeia ie 
■tri hi\ boi cJ y aii niyuJ coanc chrmnatiD >«« 
(heir nuclear bcprden arc *011 thin Neat, oodri 
ri (he^ crib become Mme^hat smallrr and 
dcfcer Norin enlJr^ a^au to ckaidy 

rarihi^ aad then b rc ca ne bomcferiM 
'V also ed W phaae cocaraM miuutxy y 
(hat adeoe ca r c iDOroa crUi directly une T rri (nim 
^■lically rei m c J mall peri p bend kmc cancer 
(he ume detencTadTe pe ixm w nVoo- 


carcip ocaa crih of the ■riwb From moparathr 
tnriwi cf aame adesocaraaotna cefl-ftcaipt ladag 
phaie ccaitraat ink-t m uy y ordiaary hgfat 
momcopy It wat danAed thai Itcdi adcDO- 
cartjoocna cdla family ihM &ne mlcnlar 
and V fine (Ttiralar ehr o r aaun pattorti, while 
dc^ n u i i at adcfioc ar rinoma crili itxM coano 
redcolar or cnane grarailar chromati paueiia . 
Tber e a r aaa chromati' pettem of tucocr refft 
are lODiHy ohaened m htonloglc aartloa of 
WfnUy roected adenocarriooma of the hmf 
«herc no uecjudj a fcaid 
Frcih aibia.icairincnia crib obtained by the 
TV-brodoDf tcchniqiic moatJy duTned cotupact 
but cry fine diromatla patccm of frah 
Nudd wot round la diape and fuOy inflated 
hfce baHoorw Nuclcob woe rcamd la diape large 
la dre, and mortly dtuated near tbe center cf tfv 
ouriem The uudear bordeti were d^iay ay 
thin Aa thoara ki Flgnrc 2 and d uuf bed in tbe 
Raauha, e>cn fai freih adenocardaoma ccQ- 
grwjp* obtaJaed by tbe TV -hrmbfajj tediniqtaiV 



Tabuc IV /ItJg e II cftb tilMttfJ tit TT-irvitMX l<rin fu frm<pet 

_ cJonfT lilt litM Jem m J gm ttr (/^ etilj u tO tguj) 


CeJIul r (T^nifcmefit In cdl 

•cinoui amni^nncat 

Ocase 

fn'oupt found on emeax 

Irrcn lar arrangement 

10 cam 

Cellular ri n 

well de&ned 

65/1 234cetli (5J^) 


poorly defined 

573/1 ZHcelti (46 e^) 


not rt hted 

5W/1 234 celb (4« r) 

Shape of nuclew 

round or crval 

749/1 234 celb (60 7^,) 


Irregular 

465/1 234 ceQj (33 ri) 

Chromatin paticm 

fin reticular and/or fine granatar 

J23 cfflj (73 


eoarte reticula 

125 cell* no l(i) 


coane granular 

laOccQi (14 7f) 

Ni*cl ar border 

thin 

1 -XH cefl* (97 J^) 


ihkl 

30 cell* ( JCi) 

Nucleolui Sli 

i*n: 

7B/153 erfU (3) ?■) 


small 

73/153 cell* (49 l^c) 

Shape 

round or o%'al 

128/153 celb (tO S^) 


Irregular 

J/151 c«lb 06 f~) 



4 



Fn 1 The »ame cHb jre iho*c thow m Fi^ 3 

Pmb •dCTKK^urioomBcrUithow Ivi rcucUar ■ud/c*' 

fine grnaular chromum pittcrn* Nudmr bordfn 
are rry ihin Papjffiieoiaou min, X i,&40. 
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Fs 7 Frab AdfBoa ff »wrm «di br 

eke TV-hriihbn crebajqv \i ifao<ra ■ tba Sfur 
ml Z, era n fnab m^raoewtaom^ etS (ro<^ 
nnaji pactena of ili|;tu crCuLar d nnjx iaaon ccd be 
efcWYtd Thig ■ rrrj my grt a n tUfftr uK C frool the 
of Doe-mabfKMt C(% X Z,hS7 

Runxim 

1 Feta^f J J Brrnchia] bra^Liai e the du( 

DOh pcripbenl hn^ torioEa S i.I.i^Mai j 
ropen AmCT J Rses^" 9* 474-Ml l!M. 

2 FcrTKar J J Tr a^i cmcfaMl hic^»7 of perfph 

mllnvlema R«jKi(i(ra 87 »-k 1 IWT 


X F«nM*»T J J Fr7 \V A hI*n«lo-Eftrrf[*, P 
asdi FrMIkht^ D V X Tba bnxKhkl 
bci»hisc trehnh^ far nh a lnlnf cy tefa fk : 

from perlpbrnl hjn( kafoDA Acta 
14119-30. 197a 

4 Fri^ H. D4a Kaibcterbfaipae da peripboco 
{.oaftadterda. Tufarreukae BfaOodck, Na 
90, Ldpiif Barth \ rrla(. 19CI 
X Prv W A. aod hlamlo-EatrtOa, P Btoecfalif 
(ri^iaf SirfCTf Dyocc Ofartrt. 1901 67 
71 1970 

b HnKvl. S XUhuda, XL. Safylaiiia, T aact 

XUtPrla. H Oylcicffc tfeariy hnn 

crxica method tmder X-ny tde 

ilaca f haj e u a co py Dia Chat 45 1Z9-142, 

low. -—-— 

7 B Xlataoda. XL. Ot^lfauB, T Ter** 

jrra, T lod Wait, A- Book QjxdtackDi ci 
cyoedoffa (S«(oaui mall pcripbuii hmf 
«-» mcj a Acta Cytd 9t 491-436, |P6X 
X IWttorV B X) tnU, XI Bafiraujt, T Vfada. 
A. >od Ttnzawa, T Cridioffa tflacnadi of 
•arlr haof canerr Aa I m^ twt d TV-bmUo^ 
ujcthod aaJ i n kw cf orfathv lad B 
Cb9UM 129-129 1«9 

9 Xlooch. H. Dk a crpb<fa | fa ehejj 7Vfr«vto d«r 
Caibrtehlofffle. Em Buuif nr Frfihdiif 
da pericbms ^t nrtd aLlt aulncn i 
XJthxbee X4ed Wi^ I 949-aU, 1963. 
la NotOconte, B aaj Cedes*, L BroednaJ 
W^ar B tt'iurtikn with broothcfraphy 
Aea ndioL CDiif ) 3 37-ta 196X 
II Tajsdex H. A rf^.wi'*nte njdy on pba** 
aa k SHMeo p ic and aLo twvy of frtdt | *a uic 
caDca- edlj J Jap 9oc Om. OftoL I 165- 
167 1969 

IF Twd?<d, £. StodJa cn aa radf dia^ocaii td hof 
aprOMBy t yn J of fca l itifniah cf 
twtaahW nfb by dirtirt tcrape^dr 

method Nippon Acta Radkfoffaa 19 1029- 
1049, 1099 

IX Twd^ol. E Oeda. S T >nia. XI SUmoMfai. Y 
asd Uufaawa. X Tim ^o oAlal bkopwy 
■QjOr far Hwynraw of penpberal pahanary 

caroMoa*. Caocar *0 6B7-«X 1967 
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T*.u: V \I„fUI ttf-Jaii ./ m.1 XU,/ all, uX u,W«u,/ ««i .1/cuX /, ti, IT-Wni 
_ ^*^*t**/r9»r//fm J A* 


Laif* <rl] cudaeoa sad 
nwnxM aidama crib 


Cellulir arrangement 

Cytoplaxm 

N/C ratio 
Shape of nocleui 

Nuclear border 

Patten) of chromatic 

Nucleolta 


acinota itrocttire and i 
refclar arraegement 
of celb are »een in cell 
^Toupti or cell<itimpt 
italned pale blue cyto¬ 
plasmic rim b fre 
qucDtljr poorly dc 
fined or not stained 

Increased 

round or oval masLed 
anbokarycaU 

mostly thin 


mostly fin retkul r 
ond/or fine franolar 
compact a for cells 
h seiof coarse reticnl 
chrcRiMiln are mlied 

large and round situ 
atedDearth eeotcrof 
Dueleos appears like a 
bail 


I rrejru I a r a rran^GDes t of 
cells mostly single 
cells 

stained (aiatJy so that 
cytoplasm can rardy 
be seen 


markedly Increased 
polygonal and Irregular 
shape Is predominant 
marked anlsokaiyosb 
thin in very fresh nu 
cleus scKDCtlmes not 
uniform in thkknas 
fine re I Icxda r and/or fin e 
granularcompact but 
many cells having 
ctMiTse reticular or 
cosuYC granular ebro- 
raacha are miacd 
large or small polf 
ftoal or roond 


regular arraafasoit sf 
cells idcntlfitd to rpl* 
tbdlal laytr 

stained wtO and C}ID' 
plasm le rim h dis¬ 
tinctly ofasmed 
sometfanes brash hot 
der is tbB)le 
Dot locrrased 
round or oral b 

tbc and do aalsckar) 
osb 

uniform lo thlrkrwm 


fine retlcolar and/or fine 
gramdar butetrooa 
tin net b oot » etna- 
pact 

amall fas size aod rtried 
in shape appear* tfry 
flat 


\nrious patterns of aliglit ccllul&r degcper a tloo 
canid be observed. This b a very i mp e ata at 
differ ence fftnn the fiodiog of noo-tiuIignaDt cdb. 
Tbertforc, when the chromatin pattern oppeara 
firw rcdculir and dtf&culcy b erpericnced In 
discriminating whether it b a cancer cell or oot. 
it U alwayi Decenary to male the observanoD at 
x1 000 or marc under oQ I mm er ilo o and to DO<e 
the aforemcntlooed chromadn patterns of rarioui 
d egc ncr atlTe ttagea in the cime ceff-group. 

Another special finding b the Calntneii of the 
.-.•lliitT rim. It b ptesoroed that the emerr cdl 
per sc cartici a negative charge, and tberefexe 
the cytoplasm b not stained by amonlc dye. 
Another reason for thb faintness b that adeno- 
cardooma edb baN-c a brood blister consbtmg 
of thm hyaloplasm which b not s taine d with 
anionic dye, as desaibed by Tamur»“ In the 
heretofore Ught mfcroscopy observariom, adeno- 
caniDOtna <xlh having cflU ccwU not be observed^ 

As shown In Hgorc 1 the TV-l»iahing teeb- 
nfauc was fouad to be dTrcme fcr afl branchial 
—ndficatkaa. However even by thb tcchnkjoe 
about 17 per cent of peripheral lung cancer* 


could not be diagnosed. WTien the T\-bcuihiBg 
technique was negative, needle Uepsy and aspira¬ 
tion technique from the outsde was t ccawoo aHy 
effective. IV e me a very thin needle (0 8 mm inner 
diaiaeter) made fai Japan, and the cdhilar findisg) 
of cancer ccUi obtained with this nectfle are aln»>t 
the same as thtae by the TV -brushing trdiniqoc. 

SusruAav 

During the past eight yean, the TV-brtahlqp 
technique has been used on 436 cases of penphod 
lung i»ons, es p e ci ally small ledcDS suggestive tf 
long fivr f T s Out cf the 206 confirmed cases cf 
primary r a m-pr 1T*' were fisund to be 
cytologlcaJly pod tiv e by thb tcdmlque for a 
p^ttve rale of B2.7 per ccsl 

Considerable differences m mcapbologk findlngt 
were observed between fresh « .iryjj ccUs obtained 
by the TV brushing technique and exfoDated 
ranr i -r ccib In the ipatnm. With precise studies 
usit^ csuKcr ceHi obtained by the TV-brushing 
technique, the characterbdc merphoiogk; finding* 
of very fresh cancer crib In the hmg peripberv 
w ue establhhfri. 
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jyir 'W’ ■• ■'»' f*’* 


fan STSI» ^ Qr WwV ii l i ^ i 


T««] Tot 


t» CBU t 

*j cn j » 

» CDliJ 7 - 

U M3'') I t T«ui 

FAlLTb 

II I — 



i- H ^riwir pu iar uj c j t«dd»CTOril7 wIictcm tin* 
wbfa more dm fi>T jaa, and ox to fire yr^si 
had a 20 *ad 13 per cent f all or e rat 
i p y cc tl rtfr CTabJe V) 

A* A Taiile VI mt of tix aaee a eft 

«nerc lifted In tbe aUfory qrtoterfuxiogtn" aod 
rfifa gimp "In included thr greatot niirrilw 
pMdflg aod frittrig The mt largst >Mt tnper 
rlnr*, e( wfaots e%ld cr 28 per enu failed to 
thieve 80 polati. One ndfht tunabc that tbe 
•upariax” cattgorT inaf hav been errooeoudy 
interpreted, wm it not for the fact that thcK 
cyiu a aeen aa had Int&ated EOcae thao fire yeati 
of caperlcfice, aod had reached the mpcirlair 
IcTc! 

la Tabic Vn, h K kco drat atn-ndaoce at mb 
app i i md fchoeJ of cftottchBOfcigy here little tela* 

TMia rv Ou jmhi yCjiiii iiiNi«i• a 
jy^ /**» nfM 


fAita 11. Dif^thutm / CytMittlni i tU a 
Ptrmit L^tMT^ 

_ JmIj ma M jmt tajo 

uSSti omS£4«> ^ "* 


95 0 — 

97 ltd 141 S 

Teui IS ltd 13^ 




i t»> 

* f*) 

• 0) 


T« i i 4; in Aitttu m ri^'T’V I TuUn 
Pnfrmm »( ■ 97 f,>a«rrt*rv 

_ J tj 1969 fa /rfa ftTO 


79 90 99 0 

> 9 0 9 

•0 GO 44 I« 


■vform and ndrpendnu to ta pie ta tKio by thtet 
patheic^nti, enber m our departtnem or to trier 
tt« Ubcraujila Varytng anf* in eerramoiosy 
for teponmg ip4 n.anetM oerofatated the telrcifoo 
rfdfart difainci predefiaed Late ti a n cfcelb » be 
aV-rH i fe d, i poaim mdicstinf mafigoancy 
neffth uwfleatt m do oiafigtiaiiry and aa bt- 
aaxhnrre or a fap> rioM type Radof of the 6^ 
githiaua hi«ed oo 20 poutei per «near 
paaiof ftede rf BO poma afJcDted ooc ftiD mor 
er two one-half mtav 

The acruracy cf the cyuacthDoiojw m the 
etahiafkmrfnncanwa* then rtammed breUtioa 
“ rtterded ftora a powamiel quttejoonair*. 
Afl cytofaeiutelogbb with fo« thwi 


1 

1 

< 

1 

r)iikf*tii0t b 


KnfafaW 

anfnrf 

epfawa- } 

1 J laa 

- 

Nr- 

fuJ 

rw 

Lrw ihae 

19 

19 

IQD 

0 

0 

1 year 






1 to 3 year* 

78 

« 

77 

10 

13 

atnre ban 

71 

» 

80 

13 

20 

3 yrari 






Total 

IGB 

143 


23 



Tabu. VI fmt»— tf ry«»fat4pw(«jm 


Tiu^r 


m 

* 

Fd 

Fw 

Swpemaor 

29 

21 

n 

S 


Oytatech 

12S 

11 

tB 



aoiofln 

Teaching 

2 

1 

100 



Other 

U 

B 

73 

3 

27 

Total 

ta 

143 


B 
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An Crrocoofu 

C:cp>ri«^ O )R1 by iL* Aekdwjr ol QjUiog, 


New York State Gomputenzed Proficiency Testing 
Program m ExfoLative Cytology Evaluation 

DORU N CoU4NS» MD WiLLIM! KAirFJfAiW MD ASD 
Robert Albrecht B3A 

Drruion $JLeh^alervi vtd Rnt^th, \m Ttrt Stti^Dfftrtmewi HetUKAlb**r \rwTmi ItSQll S.A. 


Proficiency toting or extenuj quility contnrf b 
only one method by which an extmi*l jgency— 
in Our ca*e the State—may evaluate ibc poferm- 
aoce of a ciisica} laboratory Jn order to appraue 
the overall capability and r^biEty of a labora¬ 
tory an ^eedre program d>ouid deteTmloe fcveral 

other dementi. Theae iocliKfe the cducadoo 
« ap cT lr-ncc of perwmd, record keeping, equip¬ 
ment, {aeflidea and continuoui ajaenment of ap¬ 
propriate quality cootroi methodt 

The ultimate purpote of proficlertty testing b to 
protect IntUvidoal and jjubUc health by ettab- 
ihKli^ acceptabk reproduaUe tundardi of per 
fcaTtonce In oil laboratory dWplines. The es-ahi 
atiog agency may then (brmulate guldefioes and 
iralniic ofcrf ^ ro on wfalefa to regulatory 
aetioo. 

On tha bads, a profideocy testing program (o 
adbtlatb-e cytoJogy vrti qtablUhed in New \ork 
State in 19^ as a remit of the enact meat of 
Article 5, TItie V of the New Y ock State Public 
Health Low A cooqxueriwd pro g ram was de- 
dgned to test and rec o r d the performance of 
cytoccchndogbts and tabulate thdx qualificadoot, 
and experience. In addition, a luivey of labora¬ 
tories by questionnaires and oo-dte brspectkm by 
rltntfal biboratory int^fbgaiors permitted the 
acoimulatioD of a variety of data, htanyddfiruitjcs, 
socoe imfocesecn, wot encountered in designing a 
quality coctrol or proficiency lesdug program. 
Perhaps of g re a test imponance was the realization 
cptunum cvahuciaQ lay In the establishtuent 
ef e xtern al ai wcU as internal quality cootrol 


tkm to an external testing program appe ar ed to be 
the meat rapkl and dm^ ta crfio d of mudiig (be 
diverse types of cytology hboratonca V arubiBty 
in personal iotcrprctatitai as ueQ as ac r u ra r 
rcprtxlucibllity ti rcsula arc an iotrgnl part cf 
cytodiagnosls, and methods to evaluate a^ poi- 
sQdy eliminate these mh acn f qualities prrsest a 
major cooskicratiaD m a wtU-formnUted Ksdsf 
prograiiL 

Our cxpencnce and results of the dist ctcupide 
ycMt an: presented, as ucQ as recoonaendvkns 
which may tore as gnidchnes for thb atsd loiure 
programs In ihe quality coatroi of ec£:£sthe 
eytoiogy 

Rctolti 

Table 1 llhBtratEs ibe performance rating of 1® 
cytotethnoiogi^i ^^'ho vrere tesred tkslng ibe fint 
year of the program. Tot I ih«M that 143 cr 
85 per cent achsered a tatirfactory p>«ing rate tf 
80 points, and 25 or 15 per cent fiOot Of loiota 
b the same passAaS rate recorded duriog the 
Imtial six month period of the program, win da 
testing was only tabulated oo HI cytotctius£*>- 
glsta.* On Tex 2, 16 cytotechaoteglsa who had 
faded the first test veere tuccestiul, /bur wot ofit, 
and five wot urut\ adable foe retesting On a third 
test, three of the four falHng on the leoaxl test nw 
pasted, azxl one was not retmed. Hence, a total of 
162 or 96 per cent of the cytotechnotegtes per 
fonned latitiacloniy in the J9W-1970pngiain. 

Table II shows the dtoributitm and pafunoaotc 
of the 168 cytoteciinologbts in the 186 laboea- 


standards. Htnwer Initially It was Celt that luoita- 

Dedor Ceflins is P b r eu * rf the Psibo/ogy stnd 
Cytobgy Laboratories, CUnscal Laborauwy Center 
Mew York State Departmem of Health, ObbloQ of 
Eiberatoria and Research, Albany New York. 

I>,ctor Kanfinaim h PatboiofiM Director Clinical 
LrtKxatcry Omer New \ ork State Departnictii of 
M^th. DirWoo of Ldxiratorks and Rea^teh, 
Albany New Yort , . 

Kfr ARwecht fs Associate Computer Syit^ 
Office of EJcctrcsric Data Proewing New 

to 

0,„^c(Cir«io«r 


torks with permits m cytology Klnety-scrro 
Uboratnries engdiTTed cytotechnologbts, while b 
89 laboratories aQ screening vms performed by the 
cytopathologift 

Table III shovia that la 79 laboratorses there 
fere no failing cytoterfanfjogats wink Table A 
shows the random cfistnbuiion cf the 25 cyto- 
technologists in 1ft laboratories tho failed oo the 
fim test. 

The high rate of performance may fie doc w 
dtfaer a faeiJe test and lenient scaring, or highly 
competent cytotechnokgi«a. The number of 
specimens was limited to three cervscal-vagfDaf 
sind two sputum smears selected on the bash of 
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rAjnx) 

K.X 0 CB^y 

1 « CB%) 

Wf.ui M 03*') 

l« OS'*) 

FAJLID 



• 

t t 

B 


Taul 


Twmi 


f H ..>Tliiiw j« itjiiM ' d tuUkcton}^ wfaerat tboK 
'm ^ r tfa*n fire y ean , and one to fire y ean 
^TprrL»wf, bad 20 and 13 per cent fathtre rate 
i M p ecrir c ly fTalJc V) 

Ai in Table VI meat of tbo (uiuauo 

«en Dated in the category cy to te ch oolofte" and 
t4A gimp alao iwtiiA^ the greatcat umber 
p^rfng a^ The next largcat aipcr 

vteai, of wbom eigh t or 2S per cent failed to 
M;h)cTC 80 poanti. One mi g ht tnnnkc that tbe 
a upO Tiaor” c ate gory may hare been qincaaly 
faiaxpreted, were U not for tlv fact that tbeae 
cytoacrecnen had Indicated naae than fire ycara 
ct operience, and had reach e d the a upei via or 
tereh 

In Trfifo Vn, it a am that attendance at an 
nppj o n d KhocJ cf cytotechnolagy bore Ptrie rela- 



TAXLa IL. rjafrrforfffirtf m 

frrwul t atmalmii 


j^j aa 0 /aw nn 


UMai0oa 


7ia 

r«i 

m 

0 

_ 

_ 

97 

ltd 

IV) 

23 

Teal 186 

160 

«n 


Tmu III itMlis a fnfirvaq Tnomi 

CyWfcfeofTtfH ■ 
Jth IKS fjtm 

if7 

nn 



Pmb 

ru 

79 

<19 

99 

0 

% 

9 

0 

9 


60 

44 

16 


uadependcBt UMqpretaticai by due* 
Other m cair depanment or in i Wi i 
^ lahcaatadei \aiying uMfo in termujcfoigy 
w (jenmena necemtated the aeWtau 

q ihrre d«mct predefined categoriea rfcelh to be 


pcHthe lodjcaong nalyoaacy 
a daanng ao mahgnaxary and « fo- 
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Total 
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25 
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Cut»HT 
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Oyaoteeh 

DolocWt 

TcBcbing 

Other 

29 21 72 
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2 2 KO 
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8 2S 
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Total 
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Sift-Oet 

eytotedmoJefka «hk±i «pp*r«l tn axaniOa 
rf tiK cajdnjkni re*cbed from *nie» 
tMcd on the crrtlficatkio gmirirutlnp. There did 
ot* mpfnr tn be ■By ■pfcrcfaWc dl/Tcreoce te- 
twren the periomunce qiaetiinoiDgto 
faxl rncehed »h«4r trvlninf In taborAoriei ac 
credited •* cJ CftncesiitKiag^ by the 

Anerkn hlctOtia Aaodukni Couadl cn 
hledlaJ FAii'ttrm Kid thoe T-ho had been 

trefaied m Uberttor^ not 10 recOKidRd. \\e «actld 

ejree with thetr cooctaikio hdwrrw dal cyO>' 
ri-ehr» J i- m t»i *kfa m»Tt y j'uui d expcficDce <Bd 
not peijanD n «reU ti more rece nt gre rtaayi . 

bonCiBtdcda cmdjiBl K dwx ibof c y itjt f r.VLfi rfofy 

fniti»i in etir ptofram vm batlcaUy de 

Mfnedl ctplore all labonteric*, Kno«l bo^ilcah 
u -weQ a* todepetidetil U hjai alet, many 

frwfTT^ their czamlnatleni predoodnandy 
to material from (be refroduedre and/cr retpnn- 
wry lynnm Tboe f i jre, ocr Qmhed teadne. 
Qodtilng nneai i horn aQ body fli it d i, lo effect ex 
doded cne^urboB whh the brander praexfeal 
tTal\aoQci of the ceroftcefan eratnnartnn Oar 
eepo Ki me (o dace Ki|r:«a the haj»a « iu g the 
aomber cf n. m Jnjni « 0 ten coaaui ac iteli aa I 0 - 
dadaii' prnbrtt WortBCOCB «ach • laK caca- 
RTBal perwd and ■!« ol peijeat may penii fa 
fream dng iay m te u ifaf tend bearr arn'Miiani 
of meo ta eytaat^ ^aa to ^l g pedgfgaflce 0<sr 
ae«ly derbed tot Era alaj mehjde* clanficulOB 
rf report ea t ^a oei wfah re f ere m K to cytohg to fayte 
catelatnn. n that sxire ermrt of 

pthofaflc ieaa« may be kimlifieri 
lumtal qoahty coacrol methodi m practiced Id 
laborwTO prevnted the onK dtfficuK problem 
* enhtaa; Ifberrai ma ny dau m onr queadoo- 
natre relaced to the mder narenrf, a ■ p pe nr e d an 
almon impoDdbte tmL w aiden «C<dhcicnt we^bt 
to er quantify pncdcci uch ac the pen. enla ce cf 
a^atn or otho- categone) reviewed by the 
paeholaitft 'The firderal CUnkal Laboratory Im- 
pemr-mrst Act ct 1967* outOon coriato ttilmrml 
^leethcadnoa '■rtter oB b c en a e i d cytology labcn- 
t«ie» eafafed b mterruta coenmerte rcqidre 
i^uojoif by petbofc^pa or qoaltSed mip crl tor 
^ 10 per cent ^ cervical raftnal epeeuma 
'^uuiid m oefatKc, m additioo to all aprciimf 
oth^ than thore from the cert icnl-T^b>al ctki. 
OtiT Earn bare now been rrwed t canoestraat 
"" -v— n-r~ - ‘•n —^1 (I ■D~J' lull LI 

Mon coeodcred oiratul 
So Car hnle haa breu caid about accarvy and 
repeodoc Ubty of reenlu m tbe la belattay U»- 
ewrexna bua br the cy tom e e tter ki httoraal 
SoaBty Lcuini may be d ec r ta i ed by tbe 
trnrmot bbncT icami cnrefoliy btrednard loto 
diOy «TTiuna Record* cf tlw cywrecaet* 
•ecnrify thould h* wdduoQdr kept to (fetemi* 
ibeeffiortr. rat «af the tacarldual CytuvereeBert 


cBffer to their deyree of caicnrdancc tvhh cm* 
•odtkKSafpitudeoftbbcBffereiKcb.oo 
tto) arenyci mmewhat yreatcr f<r tcnfixien Id 
( fiflcrriii craUm than far acreenm to the tan*: 
ctfktcT C DgulaaMJ cf thb Uapoctant ttpea of the 
iufivUoaJ aemn^ pxviptrd tocorpondoo 
of qtam« Hhkb i^ht dc te r ml pe tbe refav aa cr 
cf thb obicmtlce to tmr ree liul Eim. 

niw Him to Ear hai centtml around the erto- 
mhocfavbt and die nec ea diy for Intralaboratcry 
quahry cotsreJ TrmCitofvalty cytolfljy laboca- 
torle* todtKie at least two pccrferntmil le*eh who 
are r^Mtflbje far s tre cnl ng and ttae rpr et a rt go d 
la labcntodct with eoluSK, 

tlK paibeiTgbt CT eytopathob^(bt *tTeciu and 
laecTprets (he fsscan. Labcntcncs with p eata ' 
wocUoad, on tally esq^ Krc ea e y t %bo pet f ta m 
priimry ■onrsTTn of «sr«n and ncee exbcLof 
afamraialixica. These ahoorraal ftndtop arc then 
i^enrd to dse pmbefaekt E(* fiaal inaaptetadoo 
or tfiagBcais Frequently a sup a rbocy cytoted*- 
xdofbi who has bad aa artitrar y tl» span of 
ea pertence b lettspreed bentetn tb^ Kfegurr and 
(be pcihofagbt. Socc. a* ooord to Tabfa JI. 89 of 
(he 18d laboritorfat oaploycd so cytoteehoofa' 
(bo. the qvsesdoD arbei. bcM c» thene labccatedea 
be aae^cd? Sbedd pefformaDce as as bvflf.H ir 
cf qtiaflry etmird be aJ oi driJ re isctode aQ who 
t Li ecB and pea oke eywdla^Dcd? Aa erakLattoa 
of acoptabfc qoaliry coDirnl to odohadre cytotou 
trtDnercr be raOd er reflect the true state cf cyn>- 
dUpsods anlem all lahcraccns tabreit to the 
ttaodards If the aa wrer h in the a fla n ml re to 
ted all (1 (duduoal Irv cb, would cytopaibotogln 
erafaatka prepam SQ tUs prea ca t reacl? Ayam, 
wO (he imple njon aiko of autooiated cell analyds 
mtroducr >rt another facet hi the prohlos cf 
proflnnscy rvahtadoii Attrcitoo may then hare 
tohepeadi tnrlhods cf procesdny rpectowns as It 
a DOW ID dfcct u cfinicaJ efa un b uy bematok^ 
and ocher Uhonicry ttogpfioei The dl^niltkt 
cxprrlcnred to evmluaitof tobontcnc* «hkh em¬ 
ploy auahne orsEfc tedudqocs as an altcmaie tt» 
the Papanfaefaou KaliL, daiild remind ooe that 
advtrtet fcr thffereot methods cannot be %r-T H 
After more than n« yean cf aperietaa: w hh thb 
•ui (»TAdeT*ry lodnq pni^raea. cm^ ttxeea- 
mendathaM and sagymlooi may be 

I Acfctawal toacnictfan cr relreAcr coune* 

thmild be m»fc araiUbfc re c> totcdiBotogbti ¥. ho 

tad tn per fa r m tamtoctorihr Wtor three t 0 ts to 
year 

3 \ o li iii f a r ) rctremcBt or iracidcr to T«tw^ 

diKplac (cr ndsplaceir otoweenerdreuld be 

dEeaed 

3 The State dmU maU arallabte cr areata 
fartMidne toemaakm, abethre by the to^^ 
of %orltooj^ setsinan, er confeTOes A Koda- 
chTomc-cf-(he.Moeith tcKhtoy mries has been 
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maned to all cytology laboraiorks dtKC the oo»« 
of our proficienc> tewing program, uhirfi b dow 
I n lu third )Tar 

4 Special atleotkm should be ghTn to the 
upgrading of laboratorlc* vrbere Insufficient or 
deffeieot internal quaLty cotuio) exini or taMherc 
outmoded or unsatisfactory methods and pro¬ 
cedures are emplojed 

5 There should be reiievr and cotnparisao of 
Intemal and e x ternal standards after « hat appcan 
to be a ml tabic Inter, al for this cvaKiatkto. 

6 The promouon of coemant high Icveb of per 
fonnance in cytodiagnons should be the furuie 
goal in thb State as eremptlfiedb^ mutual coopera 
tkn Mth an cyte^og) laboratories, xubout the 
ghort of censure lUimilatlng o v en incendvc. 

Suvuvin 

An external quality control or profidency testing 
program In exfoliative cjtology vrai developed in 
New % ork State. The program resulted from the 
crvactroeot of the C3 In inti Laboratory Service* Act 
of 1964 and It provided data on 16B q'totechook*- 
gists and (66 laboruorles ffom July I 1969 
through June SO, 1970 

the un^ of laboratories, c^notechaolo- 
grsts. as*d test t p c v i m e m a p p ea n too tmaQ for 
ffmrdfa-nl anal^xls, the data suggest certain ImpUca* 
tlom w+ilcfa should be rt-evaluated for accuracy 
and rephcalion. These are 

1 Education okI length of service ^jpear to 
have nttlc relevance In aM e se ng proficiency 

C)totechncdoguti certified bv a national 


agency when compared to noo-cernfied nxfivtd- 
uals who have had less forroa] tramii?, do not 
Dccc j iarlly p erfor m with greater 

3 Nfembershjp In «p «*»*ifir n ^l f u ti r ir erganna- 
ooeu bears no relatkm to performance. 

4 Hierarchical podtioo In the laboratory docs 
not piarantee better performance. 

5 Postgraduate educational efforts by cjtotech- 
nologuts m this state arc not panicnlady appaicBt 
and have no rdcvancy in an ai ng profiocscy 

Ramxxcu 

I Archer P O Knprovnha, 1 McDaculd.J R., 
Naylor B. Papsnlcclacn, C. N. mod Utnflrr 
\\ O \ study of ariaUUry in the lulujsti*- 
noo (J ipumm cytology dkics. CaiKcr Ro. K 
2122-2144 I'tt. 

2. rvntrf^ I) ^ Kanfmann, New ^ert 
State c mupute riad pro&icocy Ksdne prtgron 
In exfeUadre cytology DertiopmenL Acts 
CytoL UtS4-ll 1971 

3 raktWl Laberasorks Iiuptcntinent Act of l°67 

PtdvOc Law <0-174 (iiS. 

4 Klioaiky B. and Cobro, M Qoalhy cootrel in 

eytrfogy A propcsed rocibod for sdecdoo ef 
didcsforrrrW CyroL I5i S4-56,1971 

5. Nadcoal Cocwll on Medkal TrtWoQr Ed^ 

don. Report cf a national irudy tf cytrtfdmcio 
gim Edncatmn and petf a nimce rtJatknrii^ 
Xfesnphn, Tenneswt. Nadtaaal Cooodl« Med¬ 
ical TethDoiogy Education, 1^6S. 

6. The United Sote* Public Health ^^ervicta, an- 

ouupces Jofaii ptaatloo natement b y rfx 
control pi up r a m. Commlttre on rtjaodndWhty 
cf hbuipaibclogic diagnosm \cta CytoL U 
309-311 1%9. 
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Calcified Bodies and the Intrauterine Device 

\Vn HA J Hiohuah IvI3-, Ch-Bt IXdH MJ^C-Path. 
DtpmtmtM tf cstth^ St Grtrx^t Lm^ J ID /7 £^fW, 


Dr I' J Higluotn fa Senior L«tai^ k Ci»- 
Mhnu fa) CfidcfT uid HfavfMO^ckifx Sl OmrfeS 
HcBfvtjl MctIm:** Sdwoi, Uorvcrfaty t .e niVn . 

RrptfU » bcnsadoD cn the bstnutertM 
dmet h*\ ircmdy t ypoi e d hi the EteiTOtffc. 
Tboe J epo riu *reTe found b bop« frwn »oeiicn 
«bo had been «e«Tbf dm lor 15 to ^ month* 
MMu y 0/ nbcm had btractabfe a^laal bleedm^ 
The tJ c p a d B tended to be firm and roufh and tat 
eluTTM.'*! tnB}>w «err complied latgety aC pro- 
erfai e^lrbrm gai nafEcAjni Tboe reporti do 
not factode cy tofajg Y or hhtob^ and |fre no 
m&rmadm ■ tn ubetln the dtp odu are capabte 
of proroLkf fae%n bod7 ft acta m. 

The paAw desatoed bekw» bad been taiog 
&af>T-(^ far 18 mootta She preaenced «hfa 
mesenhafU and her oemcal saev eoa ub ed 
OBBErom bodfat and fat elfu bodf fimt 

cdb 

Cas Ripokt 

Vtn N 31 Tear old tromaa, frarid 2. pan 1, 
w*i fir« «en b 1909 <i 

paaifal, bcary prokjofed p efto di and pretneo- 
itraal tracm A Saf-T-CoQ bad beeo b dm lor 
tSncDiha On gynecnlogW oanunadoo thoe wa* 
ta> rigbhcaat aboanaallty Tbe coQ wai iTiia wre d 
aod (he paiiat g h ru an oral eop tj att ppre. Sbe 
*ta ie« afu b Oanber 19TO harbg ttepped 
tafang the cootm e ep d re m AaguK hopbf to 
becooe pr^nant Sba stat atympmude and 
gyncctiofic cxambatkai vai t w tm l 

C atn«a/ Fmiafj 

A ccr^tcal «mr wa» oicn b Sepaefflbtr 190 
ItnaotkncM nbether tbe cnear wtH talea be¬ 
fore w after temersral ct the cotL Ii dimed tbe 
foflmiogfcatnm Tbe aiuaiDOat cpttbcOuin »a» 
atibb t*ama] hmlti end there were many rfierti 

endutnetilal-bkr erfh A mnnber of Elac 
a'oe prrwnt »uh an m e gu larty otoU or round 
bape arid an bJrmal Kr iatai e of round, oral or 
foregtdjr eooeeinrie nnfi Some cf the Ur^ farmt 
bad the ap p e arau ee of multiple* rf the unaller 
todie* Approsimajely 90 cf tbetc bcaSei could be 
*« b ihe UDcar the m^ceiry eoptabrd » dtb 
fflnJti«>clcate bfadocTte* (ngi 1 and 2) hItW tf 


tbete bedia itxlixd (krp lUac A lew of the snalW 
«cic paler aul atabed Vtm btemly LarfC 
ftombm tf hJakeyte* wore preaeW and tppnnl- 
matclf 90 larjo multinucleace ibmn. Tbo tnajorlry 
tf there were tffoar%n body type with an Imipjlar 
aiiai^m^ nt tf their nodd tfarar^bout the cyto- 
plam In lew the nuclei Vrcre ar r anged paoph* 
mOy The foOow-op Oscar b October 1970 taken 
IS after tmicnral ef the fartranteriDC derlce 

vm coenpleteiy normal. 

Dw ujuo w 

There b no hbtnlofy available for thfa pallert. 
Tbe or%ia and natnre cf there foadgs boefle* muic. 
tbarfaie, be matter of ipecuhttm. Ahboagh 
Rany tf tboc bodlo * ere ov^ rather than nxmd. 

Bootlw doady iWJif Jt d p M.mrTaa rui bodtei 
vtn b errarian and other Men Hwrever theae 
epuc ua ea bad deady pmoked ferd gn body 
t ea e tto u sd wbes btractOolar t^re friatn. ! 
taefdy id fc a d gn body ftaae edit aetd sot to 
eplcb^BaJ cdb ef the type le p e a i ed by P)ct£ 
kfeeher b tbdr case with baalgn ^ipClary 
ovarian hd eu Tbe a h jo dapc e of theae botfie* 
Would aipp c a t an btra rather than eitra ut ai be 
•artgb Tbe pnwflfltfy cf calcihed crra, g 
enterobfaB vtnnfoalarii or Sdifatoaouia bacfliato' 
Mnm h onllkcly b view of thdr abundance ivi 
var ml oub die and afpeaiaa ce It fa felt that the 
probable dbyngfi b tbit patlen with an btra- 
oterbe d me e b fata for 16 mootfaa and hiitory 

heavy penod* b a fca elg o body reactioo pro- 
xRed benaUtfao cu and around tbe drrice. 
TUi lew b aupported by the cotnpletdy lu t llu J 
faOm-up KEcar 13 nMtta after mnoval ef llw 
drrice 

Sfajirt^hj and Saglnigb et*Tnfr»«rl knpal uaw * 
frouj 52 wonjen wearfnt tbe lippei loop frran 5 
htwu* to 39 moBilie They found mrw^-. 
maeropbagei b abundasce. Tb**e loKxojit^m 
bareaied cMtbuoudy b p t o puniu o to tbe dnra- 
ttoo ef liuutinj Fordfo-body giant cefli woe 
rasniurtuo b the fciopal Mneart bum paricst* who 
had tried tbe lUD* tar fac^ tb^ 5 moeuh*. 
Both the mm tad njoldmaJrate hbddcytei 
fawwed phafoeytic cytepbanne njeat 

t«****ded Bghily cokaed cyaocpUIfc bdtafcni 

m 
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eurrtttep in lUD wn Tboe indk*tE a 
*rietT AJfbt arptr^ ubacoie and tirade In- 
flammMnfyn-^f^WHwtththapot^gdry feet device. 
Tine an: vmuI txal being marimal at 

the pobta (f contact In tew hanneet ■^aamoea 
csctaplada c< the asCacc endcaoctrksa W Kcn. 
Tbe reOnlw infihratc appean ID cmift of ▼aryiog 
p e vpo e tka a of ne m r c i p hfli. plaaaa cdb aad mmo- 
m-l>«i' Tbeie tnoooeu ckan arc Jf&Luh to 
fa ed i d y id oi i lf y in Imwcyfin-earocd Kctnm. 
Catd&ed hocBo and fartifn body glaat ccQt are 
Bot ( kaj ib ed 

Tbc rfianepaccT brcaecn tbe c^tDiofic featmea 
Q) tmka l, T^tnal and toopal Roean, arat Un 
<‘TwW n etri al hfa aaio g y bai been coggested by 
Sagtregki to be doc to proCfbatkiD o( macro- 
pbagu Nk tbt ctidoaKtrid carlcy rv^ier dun 
todooctnal dtaie Thia dnjadoa wooid be aaal- 
egcui ID that in kmg Rcretkait, pkxcral aM 
pentaxii fioldi and bteati cyx flakb Is ibeae 
tbe Urge Eaanberi of macropbagei wbkli, pn- 
■miUy ongkAja In tbe perw cImdc ate per- 
(mated and bp ca a ed br p tefi faa ttep m tbe 
flujd cnedauD b abkb tbey appear SagtragW 
otnmed BbstKaethity b oany ^ (be bbooeyaa 
B tbe bopai sDean O eea rie ii ai mitoas were 
obmed b tbe tmdocytn m (he iqxauid aaar 
Tbe flam haoD C Ttet otxtred a (be loopal wmt 
pt^'Mabiy i ip r u-tu both dbro rfeet ef the 
11D and react Mu u (be ioopai depoai la (be 
CJK reported (hoe (eaiurei we undeubtrdiy 
maguaicd be (be laife mimben of caidfied 
bodri Tbere ay ^j e ar t a be no ex^Jananoo (dr 
(brie bodn odn than (he kag term piueiKe of 
the II. D Fraoi (be bek d caw repom b (he 
btentorc (bo «oukl fectn m be an umotmoo 
bodmf The rcaroa for (heir occuii e u cc a tbit 
caw reiaaiDa ob wur e 


SmotAST 

blany bodtei aod fareifn body giaoi 

ccQiacre (ound b (be certbal itmr ctf atkoman 
with raeuarbagla and a SafT-CoH tn dtn tar 
dfhtpen tBooTba Tbeae iJnapr-■ red after retnoral 
of (be cod and are etaak kred to hare been pn>- 
oLcd by t 

Acx3>OTaxDOiocrr 

Tbe antbor wkba to thank klr D W T 
Robem (cr ktnd permisiac to pobUih tbli omc 

RaratfNBa 

I Eaannes' ^ D Dwgnpta, F R. and Kjt B 
Or i rara l traniir aitton cf tbe drpeat krmed 
Of) die Ijpco loop after pr^Ofiged ise. Ajoa 
J Otwtci. Oyrxe iK 31S-316. 197a 

3 IfShanw. A Ejgabu, T Imal, T and 

kl Cytcdogkal fiodk* tfix in ac ihar cf 
unrauunne copo atfp dk dev>c& Acta CyttL 
14 33-tl 197a 

J Moyer D I-, VlabeJl, P R. and IWl, J Rc- 
acttaa cf fantrani crakaseukun to tbe btr^ 
utzrnc de%Ke. Vser J Obatet Cyceie. JM 
7W-»9 I97a 

4 Obw W klotpbobfleaJ ebatge* m tbe eMraa 

■■reiittd tnih taiu d t caiuaeep dtq nd 
BMraiiini, coDtrarrpcrv der ku Aeia. CyteL 
14 196. 1970 

9 pE^t, R. O and kliikn O. L Pninxmna 
bodKf b tbe CfTkEmiiffbal anear b ■wd' 
OOD wiib bcedfs papkOary Rnateret of be 
»arr Acia Cytd 14 49H7 197a 
< •■•■tgtu, N and ge fliudlii . H Tl* cytoic^ 
ef luoBulejule uauaceptrva dema. \rta 
Cr«9 14 9e-&4 t9?a 

7 \\<aU Hallb Oryaauataa) Innanterbe de- 
>ea MjytaJofkal aod Himeal apetti. iVU 
Hltlk Og Treim Rip Ser ®7 9-32, I96a 
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nBLUimi fa lUD ujm Tbr^ farfV*tr 
T ti ~ kj y i^ht acuir nbacntc aod chrordc fa* 
fliflK n»to cy f T » c tl ociwUhtbep(J>e*hTlgnederlce. 
Tbae kskos irv imul focal bcfa^ nmlmjl U 
fac pcina of contact-1 fo<« facorm aqaaiDOu 
eartipfa^ cf tbe luface ndomccrtum b seen. 
Tbe cdfakr fafiUntc Bppean to cooiia of raryb^ 
pr tyjlluB cf ncTitropfafli. pfaMBacoOtKad laooo- 
riirtfi i Thoe to o ao mj i j l caji arc cfifflcuh to 
p tc di tl y idmtjfy fa furmotot ylia-tt«laed Kctia a . 
CaVfiird botUa and l oc r lfn body cfant *n 
DOt rirKribed. 

Tbe dhcrepcncT tbe cytofagic featnm 

n cmd ca l, aod Ioo^mI cimn, aod ibe 

frifu uhl htiviAY y hai been auggea te d by 
Sagtiogfa to be due to pnCforaiioD of cdocio- 
tfoaga fa tbe aafaoaetnal cATity ndacr tban 
cndonKtiial tbne ThU ahnattoo »aukl be aoai- 
qpju to that fa long ae efe ttoTW, pfounl mH 
poumeaf flokb and breas cyx flulda I cbeK 
tbe large lumbcn of macropbafa «hicii, pro 
Hosabty orlffaaie la tbe parent ilaue are per 
petuaaed aod luaea>.d by puJfer adoo la tbo 
8ufa rrrijnnn la »hidt t^ *PP^ Sagbogfa 
obaerved mfaxic actMty la eoairy td tbe ti Utfoc y to 
fa tbe facpal aaeaji Oeeabo^ taleoei were 
oterved tn the htaifaeyen m tbe le po r teU amr 
Tbe gtaan bmocytei otao-ved fa tbe faopal ameva 
PTrarmatify reptee a c bock direct effect of (be 
IL D tad refcilu a lo (be (J e pab te (be 
ewe tepet ted there foatm tre t m e tai bee ifl y 
enggerued by (be large nufaben of 
ttodjc* Tbcn a ppean id be do orplanarkso for 
ihne bo(Qea ocber thaa the faog trr en pr r i n ■ . » of 
(be riJD Fran the lack of caie reporti la tbe 
Uauauac thh would ae em to be aa nnfr»iii i« -> i i 
Tba reano for tbeir cuxu rr eace fa thb 
a* ranafai otactrre 


SotMun* 

hfaay bodln aad fort%n body glast 

cclb wore fooad fa the ce ry fa al ttnear of a Homan 
with m c matb agla aod a SafT-CoQ fa dra for 
dgb teen nm tbe. Tbocdhiappcared after rcraort] 
of (be cofl and arc t c aatla cd to bare bm pro- 
oArd by it 
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Findings of lilicrofUanal Lan'al Stages 
m Gynecologic Smears 

Rosa de Borges 

0 (titCi rnshtttr Hapid Vmfc C^«w I m»U 


Thtrc I# r>a rcftnmce ia medical Ulrrature to aod hlsdocyta »nd *Q of tyrri pjej cn ted ioact 
the protwe of lan-al M-ith microQariftl atKf panliCr dtstnjjTd red blood ceib, ime «fl 

duractCTiitk* lo the g^-necotegic tmeara. The ptomTd qJthelial etdb aod c«D dtbm were *Lo 
p*e*cin midy ^ tm uodoiilrti after the obfen-ft- found In fome pteparaowix, opcci^ frora 
tioa of dicK parastc* In lome stonn, w-fuch »-ere ynun^ wtanro, eptfwful ceflj fnm deeper lijer 
rtwJmelr ccununed in the Inrututo de Atutond* uerc i«t>, which myyoted the prcjcoce of owhe 
Patoi6<fica, Hoiplia} \ Car»CM, \ enaufU. Jtows whb epitbelul detacluncnt fTig 1) ^o 
He were able to identify tbe*e iaicro6Unae ar camcemii celli were found in the cnctn whh 

belonging to the ipccin cf Ox-Aarrm* tdrwhcf pr m e u mkmfiaHa. UTth ibe cicrpooo cf one 

It b moil probable that ihli tjpe of fiUria ww whoie endometrial linear drowed fcute, 

brought to America bj hejrro cta\'cs aod wm atypical powbl) cancrroui, all other wucJn 
described foe the first time in Guatemala by Roblca bavuig n^crofilariae were a la&mus^ 

m 1913 In Mexico the infccuoui foci httt found wrj 

IjD the ftatrs of Chiapas and Oaxaca. lo kkdc encan, mkrofolarue were □umerotn 

In^cnenKdi,thefirKcweofOocfaocarrccftbvraJ and h oibm, acarce Moo of tbem appeatfrd 
detenbed by Pwcn*a et d in 1949 during tbe frt^riKOicd aj^ tome were thick aod Aortn^d 

hitroIoL.lc trud) of mdulei of padenu (roro the (F% 7) Due to these ttnicniral aberatuot and 

eajtOTi regkw of the countrr Other retmticci, aod to the acardo of matrtial, b »» 

hatTdooeepidemrokigicffuclies and hate demon- difficult to ciamiV the parasro. 
itratod the etbteo ce cf eodcsiic fod of Oncho- In the tn fairh' w-eQ preaenrd tpechnefO. th* 
cer c osu in tbe ceocral and Dorthenscmi cooes of fbUouiog morphologic duracterb^ his? cb- 
the counoy At present, it can be rtaiad that dm sentd (T% 3; the rcundrd, am ericr tod bad 
ducase has a Rcographtc dutributkia with pir no rhibfo probes, (he poMenor end bad do oodeas 
dominance lo the CordUkra de ia Co«j and there was absence of a dieath. The cutdc** 

tra a s pa r e ot, iriihcwr traonme H rli t fo e Under 
Mathwaij akd Mentoo* oeath tbe cudde scaoe subenticulaf ceQi. ia- 


Thb rtud) »*■« carried out 00 13.261 paoents touelrrtahxrd, ercoboHred falocociped am 
who came fotwi ariau parti of the coaatrj tad *P^ arrctpCBdia^ ro iljose cf tbe aer^ rte?i 
« ere residing in Caracas, their ages ranging fmm r«ild be ooced. and were piaetd at acoK 
J6 to 38 juaa old ItJih one eicepooo irbere of mfcroeitria, fOrting ^ 

gcmtal fuberruiosa easru^iecteci, aG ocher c«» the anlrrw erid A protnawn nrooted « st^ 
were sc r eened for gyneeofotpc cancer Sc s eo p»- orr^hird tbe length of the larva 
denli were In mnwpaxae Exocmical. rado- <»« *ad was rWerred to as the eaxrcoon pc^ 
ctrricaJ and codomctrial troearr nerr cram/aerf spramou, mo ana) pore, owart 

Qsvical smears wne done iWth tbe wuoden tbe poncrior end was obiened \ct w 

spatula and eodocenica] maicrial w-ai obtained another m mmm . a clear cbstiaguabahle ^ 
^ a cotton rvrtb Eodomecrial smeais were pntwBMbk gmaimthr nU was noted it «* 
taken cnly foxn the anm mrrwpausal women. ^ anffrix pact the aoal^ 

^ wasscrninttiinc spedmriu. Ji ocCTipifd annoSt 

Rjouin per cent of the paiadtic body The dxe of ibe 

.. t_ I .A , 1 , iarrac, measured in 10 speometH, ranged from 

Hk preocc of p™.tlc u™ VO* 0*3,0- 
filsxia characterbtfc* was obsmrd in 12 cases. 

Smn £b.t cooBlned ttoc BocroetoTUc DOCI.'WON 

alrcratkok as compared to the rest of the 

no maieriai. Tbe smean coosfstof The irsolo iercfo nrporred show the prepare of 

polyTtKtfjAouucltar ocutrophiis certain pamdiic larvae in the vaginal mediflm. 

pceaooD 
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•ccrctcd ttodm cwld c *Oi e the toucosil 
{bcal lnflanmucor> iractiom and ephheQal ul¬ 
cer* bom) (dscrvicd. 

It b v>cU fcixrHTi tluit mkicrfU^uiae of O t^ktAu 
are obiem Jnnn tbe peripheral blood, ibdr pas 
oje through the arcubtor) ij-ttem being brief 
and tramltory Therefore, are found ced) In 
dermal tisue. At preaent, no one hat Imrttigated 
the maicrlal obtained frcoi the cerric*! tcarifica 
tioQ in the iolcsttd patknU. Further ttxxbes on 
thit matter arc needed to ciaH/f the pre te ot foul¬ 
ing*. Paticoti irfio*: gpiecologfc HDcar* prcjentcd 
mkmfilanac, did not ibovr apparent cymptomi 
that couW be itiated to Onchocercorit. tuch a* 
ikln Dodules and heratitb. Hov-cver h b htunrn 
foat in \ enerueia a large Dumber of Onchocercoot 
caKs arc asjrtnptamatk^ and ocular toton* are 
kn het^uent ih^ in the cater ofaenrd in Goate 
mala. Moreos-cr In oneef ihettudiedcatn, Hhere 
a thorough Imouigadoo for mkrofoaria on 0 
nftnitT >rxtt poulble, uo did not find ao) parodte*. 
Hovetrr the intradennal reaetkn (o tte Filana 
cattle ant^en gave a poridv-e resde 

Tbeprocotitudf hidieatr* dut in an'ZDptomadc 
padcQti hots eodendc zone* of Oncboceiroib, 
mierefilariae could be fouod In the gotical (net 
and tbeae Codlngt could be rigmficant Cnta the 
paihohigK paint of tVw and are tKonhyrhile In' 
vetiigning 

Suouax 

Th« pracDCC of mkrofiJanse with Oafiaf<wa 
nbtbu tootpbokigk chameieriftioi ha* been ob- 
renxd ID gynccnlogic cnear*. Out of 15,261 
ooccrrical, endocen-teiJ and endometrial mteari, 
12 had mJcrtfilanae Lriag fiiath-e and Papan¬ 


icolaou itaining tectnique* It wai rather tfifin* 
to ftody the cr u c tu re of the mVrrj;tarm» The 
oii^JoritT of them »hcmed Rroctural ahoadbo 
CO an uofamrablr vaginal jnedtum acri c^tu lo gg 
pfocedurei. It wa* not potobJe to ttodj- tWr hj- 
icrnal motpbolop) Hotmer the jeneral chine 
tcristica together with the geographic dijtribatna 
of Oncboccrcoiu in \ eoertj^ t u gge Ce d 
idcDQfiaiCloDofinicn£Iajiaea*lxrrae(/f7 nttht 
Tbc rignHicaacr of this pathofogte fiodmg duoU 
be fonher invesriftrcd. 

Aoctw upoKcnj 

The author n-ant* to exprea* her thanb to Dt. 
F^Sx Pifatw for the kJentlficaooa of tbc iame- 
to Dr Kenato Olarnirta for hu fa to ol fa the 
ctinkal exoluaoQ of the paocsta, and to Or*. 
Gloria M \TDcgaa and Fortnaato Rnta ix d*ir 
cpcou tagemcji t dming the preparatuc of the 
matnacripL 
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A Cytologic Study of Dipctolenuna Perstana 
in Cervical Smears 

SANTout D Siiarm^ M3. R S<» ^LR.C•.0 G,, Olin Zewler GT 
AXD Rjcuabd R- Trusseli., CilM FRGOG 

Drf^tm^ *f Oi»tna fOJ C ■•rfW»fT (C !•/■?» l/«j*rfjlrt SrWl 

I tmii 


DtycuJtwma PcrMn* hJ» *o crtmibre <fWcri- 
bwQao b WrHrm fiH CroinJ Alrira, on the Ejm 
CoK d SoQih Ajwrfci arid mlkDr rtcVudc in 
Aijem tnd lunlj* Whi uerrailfn uwvnnPnt tM 
populidom, i nfr ctkgi m*y occur I people «hcT 
thin die fad muom tohjbram of chrie Amv end 
ihtTc tj c cemider t ne«th'*tiile • drmw m 
tenooo IQ tbf presence of ttm pif**h in crf\ksl 
mren 

la Lsaula onrlv all kkrly people dww (hb 
para«i to (be Uood fbe hi C r c o o n (rtrm lo 
prorfire no mptom to (najaruy rfca*^ 

VlATtioAU NO Mmaxn 
I MjpOO reucuv ctrvical nwi etaimnrd Ibr 
Baiafnaat crib in the f Nfob aBrc cyiolasT depart 
«Koi of Makfrwr Um ennr School 

dorinf the period I9f<6-17TC Tbpetoleo m a 
pema se aoied m 43 mseart The <ctnn 
ere taken £rara paoeui ranKiog b a^ frooi 30 to 
tnri AO fcgca n Here ttamed In' the Paponi' 
ttiarti tarthod The paranies hctt Varty tcci* 
nmd ai osibraihcd micradanae * ih blunt taO 
tad taicln op hr Che dp of che tail (Tt^ I and 7) 
they tnraaT appftmmairiy 2D0 onfT u m m Ictt^tfa 
br 4 3 ouuuui m diatnrter 

Ci-rrtLooh: F Nnrvci ri IbrtTOtA rh 
Ibtrr M Poarmi CaaveAL &rvAU 
The innjenty of the nnean **rre obtained hnm 
paoent in the reproductive a^ (troup and theT 
bad the cnual mmbrr of uprrScal and Lo*er 
ateduic crib Thor were 13 ooeaii cairn Emn 
Che pohmencpaina] Homen, dicm n| low ocKnn 
rfltct, tcur Erom preynaot Homcn and ten taenre 
err rijtained from (Jaoerrti «Uh duoeal ep i r aa l 
*™oaia The Dumber cf che paraacei ^cn nJ 
ibe wnean ceammed anrd Irotn nn|lr one to 
SO m cne near 

EW Bbod at paea eiU to aD the unean I 
J1 (Oran it nai the prcdommanl frature and m 
the rrmamin* near it vaivd firm fcw m nwifW 
ate aomber of red bkxri crib 

Crib AH the >*neirt with the eicep- 
”P**ei of ten eortamed jefla mm a na y crib eoo- 


dnu^ of pofyraatpbonucWar JeuVocytf*. hWo- 
cyto and cccuiaDal pfamia crib The infl amm a 
lory ref h war mUT^ ihnxigfcout lheKl>ear» and 
or ooi coedntd to the fasnnedlate ririnlty of the 

paradieN 

BtOtnd mtd bVr kt BactMa c<brr than 
llodnfrin bhdlJ were prr«e»t m &+nrtra. 

TnrJamMe Thcae nerr tn Bl 

at ucan nd were mimeroua to SO (mean 

f ma^fr dytcaai Candida ADncafia Olaranti 
were arm bi 36 uulmi 

faAairtnaf CM ThM acre ( a gent bi GO 
aoKanand they um mudcmui b SI mimn 

) 09 smran rf Oie 2t) examined 
aryplcaJ crib, d wblcb 64 coauJned 
Trfcbga o oaa ifiMha The eeDnlar typienllcy 
tpdiafad rariatben id melear ^ biau^tioa, 
uckhr miatiREiexih nuctehr pybnoW azri haTTot 
rtoria, marird co rin c yfu ll e tflaj f uaiio ri of cell 
of all Uyerv coBctauradoe cf cmdear c^msadn 



fn 1 Dipehieijema penui* ki cervical 
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A Cytologic Study of Dipctolencma Persians 
in Cervical Smears 

Skktow D SiiARMA NLB R-S^KLR-COG Oijn Zejoler GT 
AND Richard R-Trussell, MA CiiAL FRGOG 

0 Wrtrw (CvMb^ \f 4 Wfr UnirrTTttT UtAti 

rmftU^VgmUA 


OprudemM t'cT'Uia hn kn yTtgyJrt 
twnon in \\ <r»fTB »rid OntVkJ A&Ra, 00 ihr Cjm 
Cokii gf South Amc ne »Tid nnkOy rndnalc bi 
AljfTai kod Tmrii* With tncick^im gwt m t n t of 
pcfulkuom, bfrcdoci ouy occur people ocbcr 
ihn ibe iodlsctKui Uikhhjmcs of thoo «rr»v knd 
tharfjnr evnider !e worthwhile to dmr «t 
tnuaa to the prnmee at this pkmic tn cnrul 
Moriri 

r I-Kvicl* novlr kU cidertv petjpie t6cnr tUs 
l*r»ar in ibe bknd The bfcciwo tertm » 
pratVsee no ^m^nomi tn taijantv of 

Matuiau e VUnnck 
la 40JX)0 num cnMCil oaesn eitnuocd £o> 
la^fnut crih is the oUiam rr to k R y depart 
tacBt of fcU iein e Lnivemcy Viednl School 
*>nnH the period 1966-1970 I IrpetaieoeiBa 
pemsot •« noted tn 243 ttrron The ■ne*n 
aim Croca pctieea ranging in atre Iratn 20 id 
) ecn AH msexrt were ttaiord b\ the PapanT 
«l*ou toethod rbe parawtci were cleartr retod 
aord as UBshcathed tDKTO&lanar with hhia CBil 
tad Duriei op to the op cf ibc tad (Ties I and 2) 
measure pproximatch' 200 micran to ksdih 
hr 4 5 mjcTDOi m diatiKtrr 

CvTOCOoa; FrtDrvts r> l)ierrou>r»SA 
Purr t Poarm OavKAt hseutas 
The ini^omT cf the ttorars were obtained from 
penentj m the reprodut rre ne fmip and they 
had the usual numljer of mperftca] and inter 
p>Hut> rlh IVvte were 13 Knean taken frgia 
<he pomwocpauul ocaen. dscMif low oettrin 
efTect. tour Cnitn peeanani w-ij ugu and ten nsean 
ere ohouped Crom paitena with ehelfi cr i n ca l 
nmneana I he number cf the paradtes kco to 
the maaj i examined aned fr«o dn^leoncto 
iO m cme ajTiear 

Bimd Blood was preseru b aH the aciKm I 
2l wncar rt wr> ihe perdoninani (eatoie and b 
the rwtoainuxi Kitear I varsrd fxcaii irir to mcritr 
ase oimher cf red b4ood ceQs 

; Cffli All the wnean with iheotcep- 

eepuoD of « coertaincd mfiatc mmiay ceU* enrs- 


nf pol>tiaTphaoucVar lenkcxrTtca, hlwke- 
cyirt ai>d occidonal plawn* ccIW The bflamma- 
lorycrihxcTV icaiieird itnou^hont ibe*meanand 
acre OCX t-oefined to the iamedUte ridohy cf the 
pamliri 

il^tmW mj rtVr Parauin Bacteria Other than 
l>oderfebt hardU a ere prrteat b 64 emeara 

.. These were Km h Bt 

mean and were i mmoca g b 30 mean 

Alhems Candida Albican* Staments 
were •em b 36 mean. 

E*tm\iu\d Oib Theae were prwent In CO 
mean and they vrcre Baeoerota in 31 coean. 

dOpeaf OOi 109 Krcn of the 343 examined 
diowcd r>picsl ctfls, ^ whkh 64 cencahted 
Indmonas n^balb Th crDular cyptcalhj' 
bduded ranailm b oaxlcDr die, bsndration, 

rbeah. tnartrd mdrephiOc dacdomioD of e eiU 
of an laym. coemuadem ef nudear dutaBana 
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«t penphrr^ d nudno, pennoclrtir htloa aod 
«p«ial}y Sn iHe younprr *gr group a ttuHr«J 
hcrew In the number of ptrabanl ctIU. Thoe 
chaoen arc atweiaicd >Wih erfchoownas and 
bacterial la/rctk>ra and are of ooarped&c oature 
In 25 »mcart ihere wne diatm of ar>T>fcral eedo- 
cer.'icalceUithoH'isfrnocCea enlar g w n eot. prom! 
none nucJeiali, onildaudeacian tod occaiioaaQy 
bare audd the change ai|rcesh'e of cerv-idik 

DrdaryHK CfUs lo five ttnean, tf^ik^nyofae prfli 
1 ere teen. On futtber im'ett^aiKni evo of ibem 
were dlajDCucd aa cara of caniMau to dm of the 
cervix. 

t/abfMKtCWZt Mal%iiaiit celli were areQ ID 12 
ametrs. Ten of them httc C3ae$ of diokal ou- 
dnoma cf the cervix and remaining rv -o «rere 
microinvarive caremotna of the cervix. 

Dncman akd Oaxtaaimn 

CytotogteaUf there vrere po cowtant finding! 
which could be attributed coocliarvefy to Di- 
petolencma pentaiu infiretkm. The only podn c 
Qodli^ in all the gnr.i r» vraj the presence of blood 
which wa* the pmkaninant fcaturc in smean 
and In the remaining it varied from few to rooder 
ate ntonber of red blood crib. Thb undoubtedly b 
the rrajcn far the incidence of cervical 
pathokgy found In the present *ene» of com. The 
amount of Hood in the cervical amear had ao 
rdatioo to the number of parantes m the wnear 
The cause cf thb bJetdu^ In these palicnti a 
ibown In Table t From thb It appean that if the 
paraBtci are pnsmt in the parienl i blood and the 
cm-ical smear b taJeen from such a patient at the 

Ume vrtiOT ll« P*«"' *• ^ *' 

utau.oriTrYfa,o«i>IIWy'<>S«l (Wp™iK. 

In the linear 


T su: I 

C^a** d Umbat 

\«.<tCw 

Meottftutlng at the tlirse cf takina 

117 

cervical smca 


CenleaJ eroalon with contact blrrdhig 

t6 

Bleedlog f os cenica) pcfyp 

S 

Postnsmopausal bleedhtf 

U 

Carcinoma cf the eenn 

10 

Tee ted thseatoxd bonion 

4 


n 


N o definlt e pa ihopTOcd ry hai been detDceutrattd 
in persons who have ilm nfertiOQ, alihoogh 
rcceDdy v oHlcti hare luggested that thu 

paradtr may produce miH symptoms libe jefot 
pains and headache in some ca*rs and occancoaOv 
may produce jrrlou* dmical 3biet«^ *■ ’ So far 
this parasite b not knot n to cause an> Icswra d 
the firmaie ymital tract, and m ihw rttn> 7 *etne 
stud)' VT also did not find any patbokg) which 
could be attributed to ths i nf ertfoo 

ScMuxav 

In 40000 cervicaJ smears rtamlned Dlpetole 
DODBpastam ere seen in 24J iraean There were 
DO cODctant e yw faip c findings which could be 
attributed coorivMi “efyiothfa inlection locodenuc 
areas, nsott tf the indigraous people harbour these 
parasites in the Hood and d the paoent b Herding 
atiier from the urerui or cenlx at the dme of 
laling eervJcaJ snaan, one b likei) to find ihar 
parasites in the smean 
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uflde% taped or H developed when t 
»>ci ihe im* of ihe warm U uhm die cff the 
®«ttre agw ru l mm n c*p»t4e of ery ■cliv 
laDverneoti, eane q aendr lu enienor eril 
*nnei pomu in the durcten of die ipine ■«! t 
«her ume» ewey fnacn die ipmc 
The naifcktnuo rf both 5 ukI S 

■ *o enlanitrd boat ihaped or(»ot»m 
nwe pouited nntmO' rod cod rtxm^d 
P^rl"* erid I m to acTrv or^anoni aptbfe of 
*’**”** “ri coBtmrooo cf tbe body ^\•beo 
u CTO moBoreZieifl x 2S^ tad when 
twti^ird. 92^ X iV The body B emcred with 
“"y t«j*h mocle Erom which cilia twe Tbe 
TOh^ead hat rtemrfy dcKcrruble beai it 
Emm aiia TOd B called the cephalic cone It h 


occ u pied by the tOetm i i be and the anierlor 
and cephalic iilaiwii L> w jtot caudal to the 
dl^eMh tube m the neural centre and rounded 
man of edit coniainhiq ntUDeroui unall dark 
Dudei which may axnetfann be »rti m coocrnlnc 
afran^noent or rtrn at n act of peripheral nuclei 
(lateral gtand crib) I the pottenor i o-thirdt of 
ibe miracKliujn the penmnent leacure [i the teat 
trredaei uil i i al edit lyin^ lootrly arnneed la the 
rtufilattalc bacl4TouDd Tbcte jte rml rial criU are 
eren ore and hat cootffcuout round nuclei, 
each whh a cmual karyosome fttbr; them 
buir«-e\ appearance 

Ihr miraeldia ha dntifict dortal and erural 
»pecu Hie neural renirr with aaxciatrd lateral 



Fto- 6 nwtafTapt tf bfale uncaaied nrum S 
mmtmt with cCTitalned nwraeldnj X arn 
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TV (Artlioe • •ymmctncalS’ ov»J cud Ux 
^ c»a be de*tim TV eWHent Bpfxsr tc 
ihe xbole wuiu tnd rre^uentty (Ul 
Vi m« 5 - R* V cJ) nmn aio, 

(f'n 7 tad 8) 

an rtm*Jnun crUtndy km] 
(nouUf m*y be from un 

•fnihirtl tmale xcftm 

A mwore Ojiraetdiijm c*n be irei 
d>»iioct«ructurrHUhin rrCrxctik dKll. bu 
ben w nanfiaed, merphottnic drml t difflcolt ti 


uaVoui Hcmnrr iV beak" or opbaUc cme 
KtTTnliul crQi «ad ibe orml enure can c^ica be 
•CCD Ai )>nbui}y iix ' uO o tj ed. tbe cejjudk cod 
Mlib the beal h metkne* umrdi the iphtc, 
aad toaetim away frtan h The cyroplan of tbe 
Ctnuined imrackba rrequefit}y nilia deeply 
eolnophilinlly but nikcle«r tntrrulof the neon^ 
crater lateral fUnd cell ood gt im ccD Main with 
benutoeybn, rHo^ deftailkin or pndiKlt^ on 
over-oil RTomiUr ■ppe«nr>ce (Fh(i 9 cod ] 0 ) 

(c) //rtnMr <e aifer M VaA Pner to batchlofC. 
AokI KCQisuUtn within the cm which m ci e a ve i 
m mr and the noicohied nwgodhrm con be teen 
»n ouhodet cf active cotucrticn \t\nkcidl* e»- 
cofHOf Crm mptmed cRRi^telbcaa betma toba c 
AfMndcd la ne and norphoIoRlcal detail be- 
cotnn apparent (tee later unirr hi raddhim) 
(r^* II 12. osd U) 

i'f Drfimr^ Om 

The appearaoee of ihcv one* c o u rideiobly 
bocDT ore ubvioudy Don-v tUeoadbiv benadcod 
for a rmadcTobfo Qme wtuW ochen may ihow 



Ho 10 Moiuie alie twiraj of S Mnw CerdeW 
•«w l**p ndw X GOO 
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Tb 


0 ilitorr laljlc cm 
Ccmt»l unr P»p 


The cmBne U »>mtne tnc< D> ov»! *oci ibc 
cm be defected The eomrw porar t 
c^wa and fretfDeotJT uaio 
™*^>Wi*caUy bu mayMin £*»[>> mauve color 

ffVi 7md5) 


Immature ova ctaiufai,, relamdr nti 
pmulm amcrUl may be &wn u. 
KTUIiied Cemale uortm 

A Bmare tmrmidtmn can be kc 
rrfmnfcdaKl.b, 
h<m»ocaifioed Mpholo^ eJet^ t. dimcull i 


makr mil HmtnTr the beak or crphaQc cooc, 
tfermlnal ceDi afid tbe neural cenire cao oAra be 
(CVD A« pcTvioui}) loratjooed, tbe ccpbalk cod 
with tbe beak h meuma lowardi the ipoc 
and Mraetime* t'-ray bran t TTie cytaplnm of the 
contained mbacida Cirquendy ftalu dee pl y 
co d oophlOcally but nuclear material of the neura' 
enter laieral gland celh and germ crib rtain with 
bemafoTyliB, giving deAnltloB cr prododag an 
overall granular appearance (Fat* 9 and 10 ) 

( ) tr /a iatci Pnor to batching 

fluid aiuiiuulaic* whha the egg, which luu e aa.i 
to dt and the entakred muaddiucn can be leen 
oi uuude* of aedv cootonJoR kflraeidla ea- 
apngt (rmn rupuurd Cfg didbcan be teen to ha>% 
eapanded in isr and morpbolcgical detaO be- 
cotna appamii (n taler under Ktiraddnun) 
(F«i II 12. 13 and 14) 

(J) £lrjraiTmr Ora 

The ppearance irf tfaeve trarle* cotulderaldy 
Vane are obrtoudy noo-v table and ba beendcad 
far ctMwtdeTabir umr while other* may dtow 



“far P»p fi*jn X 600 





Fm 11 0\ m of J Aboot to fut^ 

CervieaJ imw Pjp tuin X WO O'lib aekno*! 
edgwimio loj P ib. B*cl I<5U)) 



Tn 13. XfincidJuTn Ira ing( r^ ifadi ei S. 

\mia» lodkatf* terminaJ»prf*»r OrrW 
•mrar Pap. ttaia X 4^ 




bUct asd opaq^K Ccrv'ieal wmr Np. 

na X soa 


mv £gbt norpMq^ deuU 
re«iu dejmeratJon 

W Q xi^jkcUy Uack and opaqoe The dupe 
ttl tcnmn*! ^aoc, ho^vcvrr are luuaUr elearfy 
Mmd Th« blKk «ppe*r«iEe vihidi bo pee 
budy beep atmbenrd to cak&aikn. b«i re- 
ttndy beep repwted by T-nfrr * to be d\Je to ihe 
rwit rf treatmem wli autimopy (Ttff 15) 

(b) Black p ejtptiejy with m*n% centre Thi* 
tfitBactiy w»tT\t<s| leacdcD with P»p«n» 

calm ttihi bdpa eCDsidenbly with kfenuficaikia 

erforadV 16) 

( ) Over an mauv with cbhiDout ibrD wcO 
whoed tod coatcou lo which no anrpbolcifk 
’btMl can be tfiteernetl (Fig 17) 

(d) Oc tr ty opl hncd with dtrnzdn (rvaular 
cmtfTitj The paitnlar tf ^ gtjt ace in ( ) tod (d) 
it peoduced by dcgfuattlon rf the developwig 
■araodnim trid m detertted by I jiif i-r— kj occur 
duitctciMicaHy tficr Irucanlhcee treaitnest (dui 
dnif It known to be 100% tch-Kldtl) FrcMkn 
with tkobol may pmdoce dmilti' effect oD hn- 
maturc coomti IS) 

( ) The end retnh of wreBoui trt*in«t fa eoa>- 


Pb> j# Dexesenw cwum erf S Wtoatolm— 
janUlly CmraJ near Pap naln X Ma 

(Wpb «iwwtai*tTnen» lo j Pa* Baen 1*C) 



Fn 17 Deveoenw mroalmoruro crf5 WwwtoaB 
Ip cervictJ uaear Pip nim X 600 







phjtl; tfflDrplra grey wm TU caa onty be 
fctofaljced «tib cerulncy b bb ti aJoyc BBOarbl, 
btn • hb apericDce tbe praoee of Mb Kraetun* 
ccB be InvrpnKd la cymb^a: KDCsn 

(.3) £mffj Eg SUh 

Tbea; ho dbcuct chl tluuu * refrachb ou 
hoe, bat cnmpbd lock tiH qo rtrocture cad be 
Kca whhb the thett —vrhKh bs> bided edifti 
llalcnsiclntcd hbtioeytex are & etrjeot}y Ken b 
the vlcLclty 19 aod 20 ) 

Thoc appear to ■oean ai morphoiagicaUr 
mature larrae b moct rTi«rwi»._ but occx^ocalty 
to hmoaturr tprtUed ooDdegcoeracc form b 
ft at i mtri&J Tlidr p rea eo c e b due to rDptnra of 
mature oea. other pby(ioki|;icaIly whoi b contact 
with huid CDcdiiiiii, or ai remili of trauma to ova 
durui| the p r o em of maViriff 

Once &ee cf dv cnt^nra cf the egg ritcD, the 
tpifUtffairni, >«hbh ■ oKtnictQr and an adfvety 
axcSb OTfantaoi. can aKome munher of ^mpe* 
Ital ayi appear! largCT thanibe egg and beouac 
h b abie to expand, mcepbaie^ detaQ u uauaDy 
clear The Undmarij deao i bcd by the early 
■tlim are eaady iiujgo batilc 

ImquQire mlracldia prcKot an over-all apecUed 


appu rance m nautwbat baaophllk backframd 
(f arell pa a n -wd. bat appear ouirre tad gmukr 
when dcfoanate Mature mlnKadia have dir 
toMly xMnnphrbf cyto^axm b which the rtuclel 
oftbe nesralcnn, epHhellal thtug( ae^gertoinal 
ceO -rMhi ■ n i T^ it.iiraaK daiUf with hemaHreyOn 
The omral center may appear m an aggregaie 
of very Tt«n daddy «r»ln lTifr uxlel or b riog brm 
wbm the miracMium b rswed from the dmaal 
■^leet Tbc cepbahe flandi (tab deeply ecabo- 
phicaOy but haW oever appea r ed ui cytologic ma- 
toial to be w ctanptcuom as they can be b 
hbtDpathologic m fU— Cdia can frequently be 
•cen with careful {rmmng •od are emt clearly 
•een under pham cnotrad ml croaj pe The 

heok at the cephahe end b fire of nlla On oc 
cadoea “taiT may be men when the rafraddium 
b CDotractbg Oral, round and clopf at rd dttpei 
•re cnco ufl tcTe d and can eften be weQ camoo- 
n^^ed by mflammatnry r^« m the lw^ | mirT'rl 
Tbc pr eaence rf empty eggibelb and giant hbdo- 
cyta inriltratii the pomibb pttauxe cf free mfra 
cidla A thbrnegradng naradthum nant be d** 

tmfuUwdfrm glam maltiirodcated bbtucyte. 

The erp! cf rrHparlHTnf n are 

Ore, as b the Intense eorinophJlia of tf* cytopiatm 
(Figs 21 22,23 2t,2i,20and27) 

T be dWm gub hfd from # mira- 

ddlal larva b another parmltc, 
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Tw 18 Dcgc o cnw Irreruian o<n <rf S ImrmOaimm with granular Arunloi caoiniB. Oervical mrar 
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F& 2 Q. tbdl S~ 


No«e Ut 0 «I On r«] ne»r Pap. naJ X GOO 


eaorpboa gnj vrum Tha can aoty be 
no^pbed vuh cernfaity In 
hniwBh eipeiia*e ifae pcraencB of aidi Bnjctum 
fw be tMffpmed m cytaicgic «jjcar» 


^ ^^‘bcK- ha\ dhdnct chlnpou* reft-acule oot 
“»c. t*rt crumpfcd kick and oo aC njctiir e can be 
w ••niiin The *»eD—*hich ha* foidcd «%» 
Vfirirraiieiated hWocTta are &T<iucirti 7 am In 
®e fanny (FIri 19 and 20) 


■FT**r to anean ai tnorp b okycalty 
l*"*c b mt HMt aD cca. bta occaaoDBOy 
»a buaatiin: ^wddoj noodcscne™* Jfam b 
'■“wmcreJ Thidr p njua.u k doe to rupture cd 
ora, dtber phydoiofically wbai fa ceaitact 
^ flDUnwfiuni.crai reailirftrTOnatoova 
procea of wr^ m.fcUg 

fare rf tir corrfinr* rf the egg tbeU. tbc 
. bith b ajotracdlc and an active}/ 
«n tiaiiDe number thapes 
bh ^ ■fl^a'ilaiieT than the egg and bccatnc 
eap«d. morpbric^ detail t* tauaDy 
laadmaifa cle*nbed by tfw eartv 
art eaaiy recc^nlijtle 

“*naJnre mVacWfa prsem an imr-all ipecUed 


appemace fa Kane w hat [•■■■phifV bacigreuod 
If vefl p eamrd, bui appear maim and granular 
wfacD c t egeafTHe klature miracadU have db- 
dnetfy eadnoprful^ cytopfMea fa which the wnrM 
of (be aetnal cnbe> Itninj «Tvt gamfaal 

all Mafa ecnplcoouily darkly whh bcxnaUizyHn 
Tbe neural center may a p pe a r a* an aggr^ale 
of ray imall darkly Raining irada cr fa ring form 
wfaro tbc muaci i ju iin U viewe d bom tbe donal 
aapccl Tbc cephalic glands slain d u-pl y eodno- 
phlcaOy but ha^ never appeared fa cytologic ma¬ 
terial to be as cen^fajous as they can be m 
hfatopatbolnglc sectioci CSha can freqoenlly be 
accfi wnh careful fan wing and are dearly 
Rco under phaw-cootjaat cnkroacBpc Tbc 
*T)cak at (be cephalic cod h free of ri>u On oc 
caaocs **tair* may be rct when the miraddhim 
b coetractlsg Oral, round and dongatcid faapes 
are encountered and am cfioi be mtQ camou¬ 
flaged by faflammacory ceOs m the badegroond 
Tbit pee s e ixe of empty egg ibells and giant hlnio- 
eytea baHratn the poosble preicna cf Crw mira 
csdla A drsfategratfag mlraadium irmif be dii- 
tfaggulsbed lintn gbmi tnulom^cated hbtiocyi 
The balTt-eyc ceils cf miraddnim are 
the, as is tbe inteme radnophiha of the cytoplarm 
(t>ti ai 22.23 24 23 26aiai27) 

T be dJEfagtrbhcd from M-hkif—»Tw mlra- 
drii a l larva h anotha pamte, ffdiifiAsn itb 
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Alroan fcmaje J Obattt Oyajee. Bm 
Cohk 77 1034-1(07 1970. 

^ K. O. and Orttu^ H n* rll^ 0 


21 Pnchfbrd. R. J Oboot boro on p—ti- 
kybod beioa cn the two acbotcanm S. 
ttmakhmi and S — 

24 P c n cT \ The larral tremaiDda ki 

certam Saudi Vfrtean mrJh^.a 
rtlETCo ca to SchkaoEcciada (bAaix:«k> 
Pabl 8. Af Lart Sled. Rea 8 ta> 42. 1938 

25 Prokt, St A»a*a Iiot Sled Tnap. j 

164 1946 

96. Rertsaxdon, I_ OnantEi bOb aa ici iu ea Slfd 
Trap JO 212 214 197a 

27 Sbcraiii, D \V and GeiCaal, SI Bdhama 
<A In cervical Bncan \ poirfbk ackhcknal 
rotaa tx the p »B Hn of ca Into waier Tra*. 
Bny Soc. Trop. Sled. Hy* CS »-99 1971 
28. to Qroen, L. J ‘n Oeral an VJtWri. ^ 




Fkj 23 Ch-um tV CnUrobru xcrmlcu/iru. Non 
*»ynwwtric*J (n*J «hapc urd aiwm tpinc 
VMftoMl truear Pip. tuln X 600 (\\1ih 
crijcittmu toj Pitit. B«. I9b6)- 
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C)'tochcmical Determinations of Dry Mass and Protein 
Content and Cytometry in Bull Spermatozoa 

Gi.-vreR F Bahr, NLD, F lAQ and George L Wied NLD^ F I AG 
Fwai aW Drf^tmeM •} P ttU i fs md 

IW?rtf*i<OtartnoWC>«r»iin»W.^/**)bAc t«cnnft i^GUa««>CiK€i* Dhmu USA 


Thii the im»d pan cftocbcmicaJ rtxKty 
^ oDc popaltiicB bull apenoaiotaa^ ahoed at 
Jtujuuuaig che kuatlaJ— of m^or pbfdcal aod 
ihi’aM.ri tfa ajattnkt ia ia ihia populiuoD I ibe 
Br^ p*!* wt re po t t e d the deiermiaman <d 
ETiA akh tbc itd of acseeal mdepnaieTa, »e0 
dDdrd cTtocbeiincal teduuqoei oekI eoechtded 
tbai — a a anuL TO rTpreaewtag HNA ^eee o^- 
a&aady more ''Kfety datrfboicd lo tha popuU- 
cn cf ipermatKaa then c«tkl be aceoc»«ed (be 
br BethoMofic eri on 

An etrEer qotrmtarr. ttudy of the otaw of 
W1 ipoTH head* by efujamuttr. ek tuu o nocjt>- 
bad ako reeriered fkpK&cant dcatnbuaoo 
tba prepeny W ufa cja rf ^ CT t cf anaooa of 
Ilf hbm dacnbnwe wu efea rt> w0b thao 
tbe error of relatn dry cuai dnerndnaUB by 
deotne rr a rnr yy »bkb « tea thaa 
la th« Kooed pert, win ^ caetbedi for tba 
ctTttcbemial deeemaaticm of dry m— and pro- 
am coontit, a* « tnrauraDniu of aiie, 
a«re appfied lo baO iperm Vadi Swe (be tun 
the dhtnbatkB d rahn mbrr than thnr 
tbrohue m^eiCade toon of the mulu *rr lytveii 
■ arbitrary tinm oedy Thh mtrtcoon a p^rtic 
ol*i+r rtkiaui m caw m wtacb tmj r erm jo of 
KP alanfittr rabjo re tyuir n euber f»wf 
k»o*lrdae of ccovenion Cactm or caHaaotai of 
tbe irchidqae wttb toodel nlMtaacn N adcfl 
tMal mfcrmaciciD woutd be famed aub mpect 
® tbe c*fcctiv of tioi itady br addiof bntuee 
rain 


IIaTUIAI. 'CD XIXTKXa 

frrpxratnoi ef kolird boD fpercoatozaal 
beatb far dm Burfy were mjrt- Crem tbe taroe 
rB« can^Jc dcjcribcd in a pi cr kj ta pubQcatloo 
a^ at tbe time of tbe fint rt of preparatKBf 


Babe C3 u ef , Hfapbyoa braneb. ^rmet 
r<ren Icwnm cf Pathcfa(T aixl Claiea] PnAma 
<f ^athofary Oc u rro o Umyiratty Wadwmo 
DC Ifa Ward • Ac trofasa o 

ObBrtnn wd Oy un efc ^y *nd Prefewr ef FaiM 
•*y taicerdry rf Odeaca, Qirato, Tn.^ 

Tl* oci ia» been r^ppoml by rrw from th 
Anerra Career Sooecy Ho. p laeij (qFB) as 
fa pan by !»»■» fec*» 4* nUsjfa I>„4£jo fly 
Aiarncafi Cfatfr Scefaty (OLW)- 


For (be meawresWU of rdadv aiDOUDa of pro¬ 
lan, dB mrtbod of Dcioch wai med, «hkii b 
hiR^ nofabxanetnc far t-bafic fioopa of tyiinc, 
arfmJoe, and hktxlme Crrlmkai w*i Eneanrrd 
•1 ibe weODd bump of the dye ertu r noo curve 
n 440 ton (Hf I) Speomm hot toocmied b 
A iTutHnrrrt of uXiatii ^ i p dcx I U6 at 2i*G (room 
m p paaiu Tt) Thb b tbe medium at which the 
lUBulacd i peiui auoa of tbb Rudy coild m be 
acDi by either dark^cld or phj« unjtraat miaT>~ 
•copy 

Ubh^ Barr and Stroud tntqyTaonf cytopboto- 
mner as described earlw dure randonly 
■deoedctils an meBsured 3D tmneacb b order 
to dc u t ir dnc (be teBrummal error far ifaaile 
oieasurasrDts Tbabcbded inianal and rdsser 
(too of tbe ebrei ibde and r^ocuBai ’Hm 300 
ecQs woe BHKirrd IntrfTUcd ertiDCDon eeU 
«aa detoiBDed tbm daw asd eonpsred ewb 
rmt, «nh the emocm bt la immediate back 
fTouod Arcnqyn cf ihrA erdnetiep diSoncct 
(efaiject ndous backfrouad) acre recor d e d as raSd 
oeMUTTiim for the cell lo i^ixaakm 

For qumaadre dry oiass deiemuDadoa by 
iJeUjcn liiaj oa^Cfjy anpmsroD cf iperm heads 
was placed co ob^ert sfldrs oa ered ahb ParfarDoi] 
( type of cofkxlioQ^ and expOBd to 90*C far ten 
innniifs Slidea were aibietpiemly washed m 93 
per emit melhasal m erder to remore l e m inlry^ 
■ahs fr om tbe napensioB on the medlcmi. Sye im 
beads aoe photofrepfaed ai 100 kV ndnj ioq 
0 objectn ip cnuj e m Ss cu aens r» 

pcaurc ami deselopuic proctsr were emoroUed 
to cadcr t produce pbou^raphlc bwiground 
demby sonable far phorometry Imcfraied 
trannndoc of ccB uiuifci b ocfamn was (fater 
aimed b an IPM 2 pbotometcr (Carl Ti-t.. 
Obertodsm, Oernuny) 

The relaiii dry maB cf mcthacBl fiied 

beads, aibiuerwl ie mlrfiire of equal Tcfimw 
of gtycerm and water wai dcternrfnal b aaa- 
csBc, recnrdlDq and lotefradof ndrrofiBnfa- 

nwer acwadlof » Caiboo In thb Iwmixiein 
(be i^xfaal path tbffe i e iice b rtexirded alcr^ 


Oaisrwcsed far ta at tbe Ladtace far dfl R 
^tb^Kn rcflaAa lonftwr Saaiholai -j- 
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T*IU in FtfwMw *1 Errtr m Dry U«3 
Dnrrmm^hm t £7«t7fa 

Mrrtin^ 

CwDM CmBU CtBt* 

ei nicTO- 20 2Q 20 

inpfci 

triuf BM 3b 5J 43 01 33 71 

\«wcc 010b 0 -ei 0 

S(.Md(Td^U. 0 2$ 0 701 O >H 

ika 

iaBtortrrwrf 0 073 0 137 0 073 


3b07 -13 73 U a» 

MoBU 37 OJ 4b Ob 34 19 

Coe«drtH of 0 9^ I V I CT 



Tuu 1\ D V Drr \f«u /V- 

t m tftfim 3t Qmm/ f4/ Otcowm 

l/tm >*1 



of criU J3B 3JB 

*>»■ wtrta 43 H 1 bW 

'•«** 1 140 0 00113 

7 •! 0 07133 

«tw ei meaa 0 4J3 0 00193 

lltacsMm )1 01 1 4910 

MriMO 78 3b I 0912 

C«fi«oi d »n*ufln l7 7 4 4*“ 

V 1 b»«D 


V lunc R uca boxuc) 


OT/CZD rtll 381 37+ b2 

fjaj/C*) reU 44) Ijl 37 P < < OOol 

COB f2a nfl 46) 314 IH la all 



Taux VI tf Enm m D yrmjmmt ^ 

Ati^ / Bdl S^trm fnm Flntrm itxr* 
h Pi*r»rfrj 


Ct« A 

CalB 

CdC 

Number of tneaa 

3J 

ai 

•wenKnn 



R 1 iK arra 81 0 

SB 3 

S4 3 




\ artanr 1 21 

I 52 

0 73 

Standanldetia 1 iO 

1 23 

0 Hb 

S aadard error of 0 22 

0 OB 

0 IH 

meaa 



VImt—tua 70 0 

B7 0 

83 0 

Maamno 83 0 

91 0 

» 0 

Coefflnro of 1 4'~' 

1 4^ 

1 O' 




T**U V M 0 rrda/wa «/ 1 <w 

0/ Bdl 

//rW ty rr 



AnttawtK 

Uai"»3wir 

Sutnbtr ^etlb mrwnjerd 

lOI 

3CD 

\»b u»iT Bsrae 

75 J 

1 B730 

VanaBcc 

3B 17 

0 onvQ 

Standard deMa on 

5 il 

0 OUIJ 

Standard error of mean 

0 /4 

0 ODIIb 

31n mutn 

nJ 0 

1 7»n 

M Aimu"’ 

94 0 

197n 

CatrAewd of ria tcr> 

7 cr 

1 ^ 

3f«lun 

7\ 0 

1 87 1 

\ ariATic H Uo* 

1 ( n hmenei 

lW)/C» ceil \) 

*3 J1 


tW)/a0 cell B) 

18 49 P < 01X11 

15001/(20 cell C) 

37 70 

all eaiet 


FmaCr ■)* found uj tM mroa-uu oi bnd 
area wtrftncly li^in&camif hjgbtr v»r>- 

aiie« la (be popuLanen oF SOO (ban rr pea l drtn 
QDnatfod on odc cdl Inmu Tbe low co^Srimt 
of wiailoD Cor dcfk detmnmama a qu wa « ]) 
«ktth chr Imr rariatwo lo mas dettrmliMtforH and 
rccommead* tte e t c tti o w oicrooropie fer thn type 
of nmfumxiit Analyki of of thb dotnbuiun 
to kv-oortoal ineSmed hiffaly 4ral6casx lari, e/ 
fit 

Docmicrt 

TtthmtJ 

Tbo quaHtf of the yr ii n tainplc (one q»jla» ) 
wed lo hb Kudr and la particular tbe quaHtf 
rf Oir boiatrd ^)mn hr*it, ha« bera *ud«d 
■MiK denil«kb etectm mcfoactsp^ iBhandliag 
add preparaDon. a. aril w the tategratfa* c>io. 
pbotometer acenaan* Dcelcy am prrvWy 
diacuaed ' 
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"'■' '>«n^^''^'^wi*' '■•^ ‘fnl, 

®pu< to >0,5. __ 

'“'« fe Sh'>"=«^tt «■ ,1, . Cwoil^^'o'- 

'arUhil,^ r to \ 7 ; »fucfj. ^ ' «<^ee 

*®0T» »K_ ^phlilo/ T^I^ I ®'**>djr»f J 

tt.n.^»f'^ti«^;:^Joa^«5^ ^ ‘^^‘”''*rt0U* 

'•ruoj.. p_ ' _ 

(30 c^ jj f^rttAmeiic; 
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tfe dti tJi c fndnctkc rma o( «hkh vc nj 
EDck ^ rcoio^ rinunn cf ceO, 
Eili In ccOt. The ItmcT ei«l 0^ ihe 
■a* (fiffrtbcajDo uoold le ttr ita thb Uae of 
n p iLM-LH the iT'tfJmjl cDcknTTDOii ^bh 
pi cadet rtquiird to krloc; about ibc (upercoOIog 
dduumada aad hi crapacuoD lu the 
kad On tbeherdn^ddo of the (fiatnbatkxi cne 
oald Cod edb utih ■vDlficaady more iban the 
■ klu a ia i anmDt d* mujear procrm, pcndbty 
pert ami tram accumuJailnf coorr ibe 

ncrmiDy pre^reWna c\mt» d ipmn maturaumv 
Hmont are l ajgd y uuftraficaUy bta d i r iB to 
DXA. tbae b no protein ccaiowrpart to the 
*TKcd(tt> d tracVfc a^ baae m r t ga i a Only 
rvem htscooei hare hem tieariy tdenofied for 
a:\enl tj^w are eukaryote* by Bonoer froup 
aod Ktc^ ocD-hotme protnm For bemw 
^MMiaua, rarkua hbtone like proieun hare 
ben deaenbaf but « Imow Ihlle about cbetr 
loacinalLai with ETtA, »>vt Dodiing about Hbetba- 
all or fcw jfre rbc to the ob^cned quanntathro 
aataWtiy If thW ranabdity ti dir to h «at>e4ikc 
P^exH, one Hooden bow ibe rrUooeilup d 
bade avloo dde ebatw to phoapborK aod ^rvapa 
bakwd coen Bkely abo andjc toKkoproteoB 
an nobed 

W may p m n p p me that the f«aftf> d ceaopOB 
QQM d bacoDo-bia prouna b detailed aed 

(earo c e taa d tlrroc^ rttia - ndl Isown 
Ptkarrtacnt d f l eH n fyoebob Other quanuto- 
tit data* r ec a iar erideik j that geaerite oonod 
oh reapect to yaamn t« lax, % macroiiaiec 
alar cmtpaDaKi d ^mn crll arc aaaembied 
bkan iryaiil to RTKt propamonabTy and 
a erm u buaa have, quite aaalos’^ * 
a*d> alfinficatrtly »icirr dbtnbutioD d tna»* 
tbm ■ prodired by error d the method Our 
namuetinm ■> far a^aot that ofniScaDt varl 
•**bty d quantity can be erpected for haoio^K 
cnnaa larfo- than 3 X 10~" g or moicadar 
•e%bu».cr 10 

A m^cr itudy d laarmDnlar vanabdtty ha* 
kren pabbibed by KiHander ** vrho di»ci«ae« three 
camcv fcr datrfbuiw d UTiA, RNA, aod proteui 
amsf ukkvKtoal o-th d populauon pci>ickn 
c/ celb B grtnrth atxl duplication eyrie (f^tor A) 
“■WKiuary ranadoo d in ibe aame phynolc^ 
>ai wu^ d the ceO cycle (faette B) bikI ccO 
■k^rmaluy (lactor C) The cmiaDan d apem 
afli B pardcular one. gencraDy rembUng 
ph* G d (he cycle, but wnh corairterabie pro- 
kncaocn d tba phaK m ladogKBl tfaod-tn 
Fw* ataiiial ipem ccBi only Cirtsr B difTer 
enrej ghm by ihc X and Y chrotncBOtrr* ha\ to 
be caentdered 

Vanadoe. h igmn ceQi hm ct»dderah)y Icm 
tt*pfca cauBi, or »o h appear*, than hav heeo 
Bwed tor the eelU rnKSed by Killaraier There b. 


e f no prwi rcaa» fcr atauchm that anabdliy 
of nuas u gcncdcaDy coDdmooed, became a popu- 
bdoa d ipcrm c^ would oot be gcneticaDy 
nused In way* other than with rc*peci to c&ttfbu- 
Don d gnetk IttfonnatxB ocmmnq In tnJoBJ 
RNA b ay minor ctanponeut d iperm head* 
Varlatkn d KKA and BBodated piucua could 
not account kv dutnbutim whh co- 

eflirtiim d ailadoQ around 10 and more per 


cent Lorqual dimftiutlA d material lo daughter 
celL or qmnalld* may be real reasen lu In- 
duoice on the fcnnmg tperm would oniy be m- 
arecttoyirfhjrarin tfaereir pcfi-t&Msccial eetxr- 
orny and dun, through leed-badi mrchanhma, 
doefiMi&og rates drynthess d^XTm coropODenu. 

\ anabiliry d acoounti d ;aotc it B af:lit.i.d 
with DNA in iperm n udri (Uib paper) bi ehro' 
mowjw i and mrtaphan, *' and at loeer 
phased cmcriesaa separate btoldgic chatactcrbtk 
and Q tor edb In nmie cuhute me d the factor* 
prodortaK euneentary marrteUtilar ariabdry 
desoibrd ty Kil lander ** 

VanancB d treasured paracoeter has beoi a 
riaiiiiiB obsTTvackn m the cytoehradcai llteTar- 
tuR, aJihough n hai rarely been itudicd for cf 
own sake lueddermao Foot Bod total 
spCTtBatoBam voiume to range &ob IS t 32 ^ 
i^ih an g r trage d 25 2 a* aa ea snred m Cooiirr 
Cou&tef and m good ur mu e rj uhb raite 
fnblbhrd vahie* These tuthart otau r e d Tali' 
btbty among bulU, espeoally with u ye cl to 
sweepotahry onodc hangs I urirudytMi- 
ther oaphihd ydloa^S me a x ir c m eir u nor relame 
maB by t ale rfeie m e and d e tu x a a mkrea cop y bo 
IdOocb^ by the Hai d rwelhng d the ob^ctl 
area determlnaucan art d course, but were ob¬ 
tained fbm cax arduBy prepared sample la 
rrlatirr fadneo cnly 

Bmce spo-maiocna hare been faviaite itaodank 
d haplddy m cytochemsal woiik:, maneroui twI 
drvervffiresuranentshavobecn puhbibed' from 
wblrh cady few will be ic pun et) hero hwsu.. 
dtsUiUuJOcal data cooudned in them SatKtrklEr 
and cdkafocs” “■ • meaaured dry m— f* bull 
^wanauxna whh the asd d -cay sascK«c&^ 
grapby ((« cell*, coeffltaan d rariBke 3 8%) 
and liurriacijee marcncopy (I75 celb, coeffleient 
Tanarioo 13 I*-)* ^*1 puhiidied hbtogram 

shcFwtng tpread companihfc 10 what b reported 

HI Uni paper A total mm d 8 86 X ICT* g has 
beoj fcxmd with inteTferencc micTo*copy by 
Sandriner and OrtaBr** OledhID In hb conmre 
hmirre cytochenifc*! studies d boll wpemmtcn, 
coDahixaird whh Carisoo and dcscTrdoed the 

deymajsd&icelhby -ray ttkrmBWRdiT to 

13 * X nr- , D S 12 (co^S^SaL* 
° fa * ir<»d agreemew w Ith eaihcr quantitative 

ketiTB ndcrcRcpy me»cineTO netafled dau 
00 TBiahffity dmas and DNA cooimt In bull and 
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“Bi Ev-^^‘*«niuji^'V ‘ioTO „ ^“uiici.,^ ?**“ 

m rwv^ ' Ould ^..'^“ofciG^ ^dnirf»rrr^^®o«» rf ,i._ oroft^ ^ 


■»ni Ev-^^ ‘*«niuji^'V ‘iOTO „ ^“Ulici.,^ ?*** 

r„ ^ pnc^xirtfon hB ^ •®*t*ra e P«w«d or ‘'•o/ii-*^i 

rf." "p'rim™, J*°s« ■<■ cJ? /»fw vi;;^ '’’p«»fi21i*'.'° ii« 

'^,0 8 62 Xlo^ O^^V'P'bS 

i«ributJ»^ •ffm ^ a '*«Ji drt„.“^ Papul^'*^"'>rauJd 


r^™”' «uail J ’ f'°' cailTj^'" * 1 ? '“'"e * ^’"'^ '««. •P^ 

5 <i* uo^ ^ ^ W’, ninovrt rt'’'°^' 5 »Dil!!!J*^'=^Po^^L*'''^ 

5 S^ <^> UTv"^ 5 <^ ^ 50 - '* “^fa*^ 

f^Par £ 1 ?^ ■” > 1 ^ “^eLT" 

<^ tlfc* ^ (^^cefZj) Hr, J * *“^rfun *«n4ui. '^^«T>d erf-,7 ^ * cm-ftf 
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SO. UUadrr D. I u W ijB hUt wUbfliry In MrnBi] 
•ad BTOfliVic ctS pQfnUlkot Id v{cn> A 
9«Dard cyt o d>r ijtj i rmdy TbaV 
Hofca Isabwc UpfvaU, Suwden. Alnpdn 
oi WbrOi. rtfaiMn. 1966 

21 S. R. and Foou, K. H Icdmce of 
ll|;kt OD uu d eu rfie cod DN \ cooirtit of 
Bo rrd twMDf iporovucD*. J Dtiry Set, Ml 
I47J-14«1, 1967 

22 Sodnw W lod VlQBrT D VrTfWkbenki 

rte^cahMcnlkimpUtdK wmI bMrrfeim- 
mAirakopbcte Tr o tr n g w>l«4i iAmWrT-p>- 
ffti EapfTlenialS 1M-1M. ISW. 

13 SodrincT W )>(QIkT D u>d OnsccLe O 
U7 ifi vfcic tnp&j CT y A ii ’op bo i Kutu » d» e XU^ 
nafddnNoUntidvrfthaltn <a SporoBcn 
•od rtjpJftiVD Iri kft . Acta H w oc ticm . 10 
139-154 I960 


H SaulrttKT \V Scharmcr H O and Uhllf. H 
I tnt t mu iBitaTjtop l » b c Trofcft n fw k fati 
bf«tlnBTa.aHtp aa Zriln nt bapkddem and 
dlptoUrm dnmsaaormiatz. Acu IlMtocbrm. 
lOi 155-172, 1960 

29 Bandritirr W and Ortnarr K. D Quanutadve 
hbtocbendKbe im)CTf>jchuii(m an Kcrnm. 
Sfinpala Baic^ttra Ilucxvic* 4 63-77 1CW 
26. Vm tMja. C. XlrwunDcn cf head* cf boil 
•pmnauoa. VI iknaVofae 14 369-276, 1 

27 Veodrrfy R., RjuMock, A and Vendrriy C. 

5n aOrmpt of isbif Uu e Lxvc al m-thod* tar 

cftodMoocal pixUrma OO Re* 4l 

779-2S1, 1997 

28 Znekr E and Bahr O F A pfioao m etrie 

p a emha a (or welRlit deiemnatiCD of Kd>- 
nacnaorpic pjrtkles Quuraiam de tuixi 
u a uiauA^ J VppL 99 847-853 1062. 
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fccure, they do ea. preclude tbe de tr etke 
Dccptanc crP«- Drbrk, pmuuubly tom bacteria 
and d^nemc ccQi, b tbc nsdo diKractiiif 
Ifl fltB LT «Udi (a 'CKDC IrataDcci obacum tbe 

Tboc c ita u i aik — asd expertcmi a/c tn 
coenu to tbc caie dcKilbcd bf SherwootP «ho 
feb dm the Oral cooddt urlae wai rax tidtablc 
far q wi u y fa: ndy and rtcomemded pcrcoia- 
Qcoii taiacime of tbe mal pcMi n obtain 
oraoiatDlactcd urtoc. Thb p ro c c itu rr would, d 
CDOrte, EC( detect r c tu T cm tnmor in the Ekal 
acrfgfa it'dC 

A bypotbedcal dtnatfan which in%h( maic 
qtciofic iccofaidcio aTrcctfiTeni cancer bn oh mg 
the Deal conduit cQ&oIt wookl be are of 
Kb mi iiitwftT 'fhe nomial Seal erlk Cims the 
ccakat tyfahebum rrreal ebanga 

neicnh of an Mbnr . i ri- Wimj Thcae bKlude 
rr*=13latndc acuoladon whh nadear mnHing 
£gtu hy|^iiliir»TYf Snee tooct of tbe 
■ctJilaariB brvotrlag thb rcfian are ^qaamoui or 
crnriocBuJ cell the prablctn a not IxLel) to be 
cncBuwefejt 


SnatAay 

With tbe locrcate of ccsetrtKc mj iery requbuf 
qfitcctotny for tbe treaunent of ta ii crt Imxfvtng 
gcnlmnioary tract the me of fcilktwup cytolofy 
for detretkaa of lecurrcnt cancer to rohr in y tbe 
Ueal condtcLt or npper urinary tract b admeated. 
A t faj criptioo of die cellular comporitl^ of this 
fluid h pjuiut fd Foot can of i C Ltn r tut ejneer 
unohnng thb area were d e tcct i nJ by cytdogic 
r\ainloatK» of the ilcal conduit urine. 

Hm mxnj 

I Kon, L O Dfaynonfa Cytdogy and la Hfato- 
paibcfcgt: Baa, Znd Ed. Pfadaklphia. J B. 
LippincCTt CDtspany 1968, p. 4U 
1. Sherwood. T L pficr onaary tract t uiuumt faf 
i u mn g OB bfaUer carciootna nataral Im te ay 
(d urotbrlia] ocopJarta: dmaae Brit. J RKdU 
c«r44 137 141 1971 

X Stierway hL 8 BodKl, J F VUln^rcn. R 
and klrytra, O |{, Ideal ce n d m eNfabaiha 
cyg fan y at the djafMa cdrt tiuiit U eaaeer T 
be puHabed to J efUrniofy 
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Onotechnciogtra frora countna In which nadoocl leyuuy eximinatlo™ for 
CTicxcduyioglni od« (aicb u Canada, South Africa, Japan, United States rf 
Aramca, etc.) may ooly app^ fca the international registry If they have p a tied 
the r espec ti ve national cramlnations pnor to the appheatioo for the IjA C- 
Registry EnmlxiatMn- 

Cyiotcchnokigim who cucccMfully cwuplct the I A C Registry Eaamfna 
oon may carry the otic “CT (lA C.)” following thedr names Pi c f er co ce will 
be ghen to cytotechnologtfa who are employed by Fdlowi «• Mcmben of the 
Academy The otaminadoti ti wt given to medical doctoo. 

The apphcaoon forms for the I A C Registry Examlnadon may be obuined 
by wrinag to 

THE INTERNATIONAL ACADEXH OF CYTOLOm 
Commiuce on Refhaatkn and Lic ensur e 
3641 Maryland Avenue—HM +49 
Chicago, ULdoIs 60637 U&A. 


Ecole Supeneure de Technique 
Anatomo et Gyto Pathologique (E S Tji C ) 
(Option Cytologic) 


Dans le cadre da EVipanetuena d'Aoaioatie Pathologique dea U E R 
Lanbotai^.Sauu Loun, Necker Enfanti KUlades a Saint Aniotne (PARIS) 
etami la respomahilrti* dc Mesneun ia IVofeaeursJ DE BRUX, L ORCEL 
et J ROLJEAU cat erfe unc Ecole Sopdrieurc de Tcchmqijc Anatomo ct 
Cyt Pathologique (OpQoD Cytologic) dmgfe par Madame le Docicur C. 
XIARAA.N 

L enseigucinent acia acccssibl aux LjdMrant nes oiulaires du Dipiocnc d Etat 
de Labceandne cTAnatyia Mfdiralo ou du diplonie nadooal ou itrango- 
fquTi'aJent 

L ciwdgnemetu dibuten en Octobse 1971 « doiera uoe annfe um -eTutacre 
Le Dombre tT ntarpnoos sera linutf 
Renwigucmeno ct dcnuDda tT"nsenpoon ^N'cntiseh 
Dr C MARSAN 

See Ccmral tTA tomi Patbolagique 
(Pr J ROUJEAU) 

HOSPITAL LARIBOtSIERE 
2, roc Amhroasc lAwi 
7i—PARIS (lOtm) 



ANNOUNCEMENTS 


Fifth Tutonal on Chmcal Cytology 

Januar> 9-14 1972 

The I\TFJl\iTIO\iL ACADEM) OF Cl TOLOGI the Ail£Jtja\ 
ICADEAfl OF REPJtODVCTI] E \IEDia\E, and the CEATER FOR 
CO\Tl\LI\G EDUCATIO\ of the tlnittraitj of Chicago will iponaor tlK 
RTlh Tutonal on dmlcal C)iologa at (ho Centor for Condnuln* Education. 
I’^t’ £ajt iSSti Smtet. Qifeago, fffimXi 60637 January 9 to M 1972 The 
courjc a for pathologun, for reaidentJ prepanns fer the Aiticncaii Boatd ea 
amitiauoM fAtnenrati Ecardi of fai>ialcg\ and of Obnema and Gjoe 
cofog)) for dmioam Interated in diagooiifc c)lidog) and for the eapeneoced 
oioicchnokjfut 

The couTJC will be rometed to dugnonk fcroalc reproduemt 

trad The fee b $275 00 TTk tcienufic difecton of the couf»c «re Dw. Geotje 
L \\jed Oucago Leopold G Kow, Balmiwrc And Jama W Reagan, 
OcN'dand In addition to the dirccnn, Dn. Eiiabeth NlcGrew Giicago 
Alan B P Ng Qd'cUnd Stanlq F Riitcn Jr^ Roc hat er Abraham E. 
Rakoff PhQaddphia Charia P Schunnn, La Angela Emmmch %-co Haam, 
Columbus Akiander Metaeli, Quebec Marlure Bibbo, C2ucago \Iqjmir G 
Soedt, Chicago and othen belong to the Facult) 

Eari) rcgtftration a recommended, nner prcvx>u* ex penence hai thoixu that 
the Tutonalj on Climcal C>-tolQg> were botked to copartty m-cral weda after 
their announrcinenu- For hirther details and regutranon fom a , t rue to 
Fifth Tutonal on Ctioirai CytoJoo (1972) 

Ccnt»*r for Continiung Education 
1307 East 60th Street 
Oucago, lUinou 60637 


Registry Examinations for Cytotechnologists 
C T (I A C ^-Registry 

Cyrotccfmofogws ma) talce the CT (I AORegisen Eca nmatioo in 
Vknoa, Auttna on June 17 1972 The Registry Examioauan ts gu'cn b> 
the INTERNATIOX AL ACADE\I\ of C\’TOL0G^ to those cvrotcch 

Tinlnetm whose appbcauooi are refciv-cdaadocceptcd/risr to FebnmryJ J97^ 

MiW be the SECOND INTERNATIONAL TUTORIAL ON CUNI 
CAL CiTOLOG^ \Tcnna IninTononental Had, ^'^cnna Aunm, June 
11-17 1972, Lt pnw w ti' 
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CyiMccbneiogiCJ from countric* In wfa*ch Mtiom! reglMry cmmiMtioQi Ux 
c>'totrdincJosmi ocm (tuct •* Cin»d*, South Africm, Japan, United Sate* erf 
Amcnc*. etc.) may only tppl) for the I tenuitional refWry if they hatr p*»rd 
the ropeetKt national esamlnatiooi poor t the appUauLon for the I-A C. 
Rcyhtry Examlnauon 

CytotechDolngha who nKce*full> ctwipletc the I_A C Rejutry F . x a min a 
txMj ma) carry the ntle “CT (I-A.C.)” cklavriof their name*. Preference will 
be fhen t cytotechnolog»a who are cmployrd by Fdlowi or Member* of the 
A ea d au) ' The eramuiaTlon a given to tonlkal doctor* 

The apphnoon forrta for the I A C Regutry Ejuuninauco may be obtained 
by wri ting to 

THE l>.TERiNATIO\AL \CADEhl\ OF CYTOLOGY 
Committee on RegiurailoQ and LMrendirc 
5641 Maryland ^ ■ettuc—H\I 449 
Oucago, Ittmoh 60637 US.A. 


Ecole Supeneure de Technique 
Anatomo et Cyto Pathologique (E S TA C ) 
(Option Cytologic) 

Dam le cadre da Dfpartenieaci tT^natarme Paihcfogique da U E R 
I.atib9aire-Sauit Necker Ea£a ts Ktalades et Saint Antotne (PhRIS) 
et KUi la refpoaaahlDtf de Mcaatcura la P ro fcja.n n J DE BRUX, L ORCCL 
et J ROLJEAU at cr4e une Ccoie S pfneore d Technique Anatomo « 
Cyto-Patbologique (Option Cyttioglc) dmgfc par Madame le Docteup U 
MARSA.N 

L emejgnetnent icri accanble in Labcavuoa dtulaira du Dtplona; d Ent 
de Labcrantine cTAnalyK* Kf4dicaJa ou d ti dipJanc naonfial ou (Icrangcr 
fqtm-aVrrt 

L craagnoneot dtfbutcra cn Ociobre 1971 « dureim imc anofe um cmnire- 
Lc Dcanbre d iDtcripi ooi kti llmlli 
Rcmogncmenti ct demanda cTtnicHptiaa fvemudi 
Dr C KIARSAN 

See Central cTAatoinie Pathdoglque 
(Pr J ROLJEAU) 

HOSPITAL LARIBOISICRE 
2, roe Amheoae Parf 
l^PARJS (lOTmt) 



ANNOUNCEMENTS 


Fifth Tutonal on Clinical Cytology 

jamiar> 9-14, 1972 

The J\TE{t\^T]0\it ACADESn OF CiTOLOG) ihc i\fEmCA\ 
ACADFJ^t) OF REPRODICTIIF UFJ)ia\E and ibc CE\TEn FOR 
CO \ TJ\L I\G FDLCATIO \ of ihc L n>\Triit\ of CWcaffo mil sponsor the 
Fifth Tutorial on Qirufol C)nolop> oi tlic Center for Cononuini; EdocaitOJv 
1307 Last OOih Street, aitrat-o, lUinou OOG37 Januar) 9 to 14 1972. The 
rourse M for pailiolopati, for rcTfdcnts pfrpanng for the American Board ex 
aminatltwu (Antennn Boards of Paiholof^ and of Obstemo and G^tk 
rtjioc;>) for rhniciarH interested in dta^nostir r)aoJog\ and for the cxpcncnced 
n totrchnokipst 

The rtjurw vnU lie rtsinetcd to diat^nasttc r> ioJof> of the female rcproduetn.T 
tract TIvc fee u $275 00 The srieniihc dircrmn of the course are Dtt. George 
L Wted aiirago Leopold G Kos*, Baitmtorc and Jame* U Reagan, 
Ontland In addition to the direrton, Drx Ehxabeth \f^G^e^^ Queapo, 
Alan B P Ng. C3e\Tland Siaale> F Patten Jr Rochester Abraham E 
RakofT PJilbddphu Charlci P ic4n%nnn La \ngek*, Enuncnch \-ofi Haam, 
Columbtrt Alexander \leiacU, Quebec Marlurr Bibbo, Clurago Megrrur G 
Sonck CJUcago and others belong to the FamJty 

Earh regutrathm u rccuimnemfed since prexsous expenenre hai shoxsTi that 
the Tuionab on CJmrcal C)Soloq) u-err booLcd to rapanrx sex-craJ x eefa after 
tlictr announretnents. For further detads and regutmuon fontia, \ Tue to 
Fifth Tutorial on Qinksil Cytology fl972) 

Center for Continuing Education 
1307 East 6(hh Street 
Chirago, Illinois h0637 

Registry E\aminations for Cytotechnologists 
CT (I A C )-Registry 


Cl imcclinolijjiiu nu) aic the CT (IjVG) Regutr) Eutnunjllian m 
Vienna Auima on June 17 1S72 The Reginr) Eeainituuon h gti-en bi 
THE international hCADE\I\ OF ClTOLOOl to thoee cjlmeeh 

...JnelujwhMOPlJteltiotiiercreceh-edaiHltiecepted/eiortoFebniaty I 1972 

be the SECONTl lNTER^ATIO^AL TUTORIAL ON CLINl 
CAL CN'TOLOGl I'ictttu Intcirontinenwl Hold Menna, Amtrte June 
11-17 1972, U. peiw to R'S>«0 Eitiiraliunlor 
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Cj icHectflologitti frwn catmtric* in which national rrgatry rraml nadopi for 
cytotechociogiiti cd»t (foch ai Canada, Sooth Africa, Japan, United States of 
\iTtfrKa, etc.) may og 1 > appf) for the nternatwaal regisiry If lbe> hare passed 
the ropectTr'c nadocal cxamlnatiota prior to the applxadon £br the IjVC. 
Registry Examination 

C) totrchflofcigiso who succeafolly compictc the I A-C. Registry Eiattilna 
Don may carry the dde C.T (IA.C.) fbOotetog ihar names. P r efe rence will 
be gneo to cytotechnologitti who are emphiyed by Fclimrs or Mcmbcn of the 
Acadany The examination b art given to medkai doettn 

The pplication formJ for the I A-C Registry Examination may be obta oed 
by writii^ to 

THE IhrmO-ATIONAL ACADEMY OF CYTOLOGY 
Committee on Registradon and Liccostire 
5641 Marylaixl A cnisc—HM 449 
Chicago, Ulhioa 60637 U SA. 


Ecole Supencure de Technique 
Anatomo et Cyto Pathologique (E S T A.C ) 
(Option Cytologic) 


Dan* le cadre dn Cfepaneoaencs tTAnatomfe Pathologique dcs U E R 
I^Jutbotttrr-Saim Louis, Necter Ejilants Matades a Sabt AuTolne (PARIS) 
et sous U refpQQiabdW cfe Mevicurafes FrofeiKXin J DE BRL^ L ORCEL 
^ J ROUJEAL ett tTtfe trac Ecole Supfrieure de Technique Anatomo et 
Cyto-Psihologiquc (Option Cvtologrt) dirigfc par \I dame fc Docteur C. 
MARiO. 

L ctaeigncraefli serB accesnbie titx Labormm ocs nmlalrcs du Diplorne cf Etat 
de LabormoDoe cTAnalyM Mfdicalea ou dun diplorc national ou ftranger 
fqonalcnt 

L OBeigocmcnt dfbtrtrra cn Octofcre 197J et durera uoe anrvic unrvcmtairc. 

Le nomhre cTuiscnpoota sera bmitf 

RetBQgoeiaenti et dcmandcs eTt iBU i pu oo dtentuds 
Dr C MARSAA 

See Central cTAnionne Patholagiquc 
(PrJ ROUJEAU) 

HOSPITAL LARIBOISIERE 
2, rue Ambrotse Par^ 
ly-PAIUS {lOhu) 



ANNOUNCEMENTS 


Fifth Tutona] on Ghnical C)tolog)' 

Januar) 9-14 1972 

The /\ r^\ ^r/(3\ ^CiDE\ti OF OTOLOCy the iMERICA\ 
iCADESn OF REPRODICTIIE \fEDta\E, and the C£\ r£ff FOR 
^\ TJ\LJ\G EDLaF/0\ of (he Uiu\er»it\ of Oucaii^o uill tpoosor the 
Ifth Tutonal on amtcal C>aoJog:> at the Cctucr for Conrintnng Educatwo, 
307 Dm OOih Street, Chtrasro, flftnou 60637 Januan 9 to 14 1972. The 
oune tf for paiholotnsu, for rmdenti perpanng for the Aniencan Beard cs 
iiniivaiKKw (\mcncan BoarcU of PathoJoe) and of OUtetne* and Gj-ne 
tjJop) ) for ebntetaru joterrwed in dia^TTwaur n teVog% and for the crpcncDctd 
■)ioicchnologi»t 

The course vtill be rainctcd to dtapnosuc r> lolcc^ of the fcmak rrprodumv'c 
ran The fee n S27j 00 Tltc tnendfic dumoo of the course are Ceerjt 
, ^\ted OueiCD Leopold G Kcos, Baltimore and James \\ Rcasao. 
■3e\'ebnd. !□ addtuon to the dirccton, Dra. Elizabeth A \IrGr«» QueagOy 
ibn E I N? Qe\eland Sianln F fatten Jr Rocbesjcr Abraham E 
laloff Philadelphia Charks P Scfnvinn, Los Angelej Emrrtfnrb voo Haam, 
>)Jumbuf Alexander Meaeli, Quebec Xfarluee Ebbo. Queago, Mcjmir G. 
ronek, Chhmgn and othen belonc to the Faeuln 

Larit pc^iration u reromnjemJed, onre prrMoui etpcnence has jIkmtj that 
he Tutorials on Clintral CX-ioloo verc booked lorapann se^craJ neefa after 
har announreiDcnu. For funheT details and recmration fenus. \ Ttic to 
Fifth Tutorial on Chmcal CmoJocv (1072) 

Center for Conunumc Eduraiion 
1307 East bOth Street 
Chtcaeo, lUmois 60b37 


Registry Examinations for Cytotechnologists 
CT (I A C )-Registrj 


C^totechnolc^iitJ ina\ take the C T (1 A C) Regmr\ Damination in 
loma, Aunna on June 17 \^72 The Repuiri Examination i> gi cn b% 
HE IVTEflNATIONAL ACADEMY OF CATOLOGA to thoseniotcch 
■Jociso u hose appl*cauom are rerei-ed and aercptcd/irnw to Febnurv I 1972 
vill be the SECOVD INTERN ATIONAL TLTORIaL ON CUM 
AL CVTOLOGA Aftenna lotcrronauenial Hotel, A tenoa, Airnna, June 

1-17 1972 le prior to the Regmn Exottunattort. 


Notice to Contnbutors 


Act OmxooiCA b dei Ly p ed hr tlie pobOc*- 
tic* ol Kj cnirfi c irtidci otferisf ngntflcsit caatn* 
badoH to the a J t tumD etn of dirrV«l cytology 

CMtribotkM Ortpoal typed m w t i rrripu . 
>Dt cuboi copla, nd Hhacrctlocn, czchcnfei 
■id book rerlcui, tbooU be Ei cwan kd prcptkl, 
u cbt todor^ rtA to tbe Editor of Act Cyto- 
lOCTtA 

Oeor|;e L \Vled, kLD FJ A C. 
Pnsfcanr cf PubolotT 
Dept of Otntttrid *nd Gynocoiofy 
Uid v eidiy of Qoeago 
3&41 S. kUrylcnd Are 
CUoi||Oy 60637 A 

Tel. (313) 68t-6l00, Ext SMS 
If tod ben tbe mmaalpt it pob fbhcd . It 
n bw,i,B>i tbe tole pityef ty tJ itat jouriktl jnd 
ill c^pytiftn viQ be oka out in ch« ntme cf 
Tbe lo teinux cal Acedenty of Cytolofy and all 
alto In ce 9 yTl|bt i q ei ^e d to Tbe Lumw 
ttoil Aejdewy efOytniofy 

bUmaaolpti dnld be typed dAibk ^eced 
OD CM nde of tbe paps’ ktrinc »ide nsLr|;titt. 
^VbBe every effort mill be mad* o guard agniax 
to, n b advbed »hJt antlun c ealn cople* of 
uiauiuipe* m b mi ned AH p^oi be oatm- 
boeJ Ncnnben oee ta ten be ipetlfd out. 

'■ba sod far pstemage, dcMge, degiuj , 
cr bo dedmali are L u i u li inJ for numbet above 
tta, mnsali ibould be ttKd Stedman* VlecOcal 
T^oimary and U ebater’ iMemadonal Dicoaaary 
n>*T be laol at Kandard 
0*00 far drugi dmld be wod when poadble 
^^Pyr^fat or trad e of drugi ihmkt be 

r^uhnrd Unm of mrj T T ^m.Ttt, g dosage, 
*«xild be oipiua-iJ m the mcnnc lyAem. Ton- 
psaiuri ibo^ be eap util m d cg re ei eotti- 
giadc. CcaimhntJeM m fc a ugu language, when 
•t^rpied, may be namtaicd and publofaed bi 

Ento 

^•PWi a^miticd after Jarmary I 1967 are re* 
9 “tod to oom refaiuui to tbe Papaskotaoa 
aLpMn, uace do mnfbnjdty 
c*o be adwTud by thu lyatem. Antboo are re- 
tr**rd to Dae mrieari dugacadc »n-t, u 

^*dinen ee an ai nt mjoiaiTOcally normal ceB*“ 


or «p>Ttrnfn coetaloi rrJh aztoteni wftb hrva- 
BTC■ptamoraouedmna. Aicfjamaiyl 1967 
papm f&bmined to the Journal irQl alio not be 
Mcepud, if (bey do not u M fci ' m to tbeoewterml- 
milagy of Dormal celb, at otoQocd In ACTA OY 
TOLOCItA. Voi. J, No. 1 1953, mhkb dlaaso- 
rifMgri aeraa inch m comifird cell. preeomJfied 
<->^1, "kendmitd cell, Comlflemdoa Index, 
and other aoentiScaPy uco r i e u t erua . 

IDuMraUons. Black and white flltatiadois 
wiO be rejanduced tree of charge, but the editor 
mer vq the right to enbiah leamable Qmh 
upon tbe munbrr Cctcred Ohatraxlooi will 
be pobGafaed at the author’ erpetwe . Blade and 
whne pboTOgrapba dMtild be m tbe form of glfaiy 
prims. Line and wash drawings ifaould be black 
on wtote paper whh tc pcrin g in black hidia Ink, 
large cnougb to be readable after pecewy rcdtic 
don Large or bulky iltorraikag ibould bo actsnr 
paigtxl by mBer gtoey r e pt od octtoi of tbo 
me, to foaBate iber cirrBlicfon ansoey tbe 
jQdgtog meHiben cf tbe edJcniaJ board. Fboc^ 
m k j ogn p ta be aw ta width (3^ 

ao tbm tfary may be reproduced witboot 
rwtactkai nhmrvdoa iboold be fwm b er ed, the 
tops indkaied, and tbe autbor’ and tbe 

dde of tbe trude in brief appear on tbe back. A 
•epante typewnnen ifaeet of Iq^eodi &r tbe Ulus' 
traooof ifaould be 

AaUiort IdenllBeatloa^ TTsa aotbori are 
roqucftcd ID ajfaiBlt tbdr complete prtfi ^laiil 
IdcDtifiadoDi and aSHatfooi, T~-twnT'g sH potl' 
nent patfadoeal and i cadea uc ndea, a« footn o to 
OD the thle thm (fnnt ibfet) cf tbe mamoedpe 
Bampie paoem Voi 13, Na 12, p 688. 1969. 
Fdlowv and klembsi of tbe Intematfanal Acad- 
ony of Cyiaiagy are xioniufed wfci or 

hi 1 A C it^xuirciy 

BlMlegraphy Numbered lUUeiaLi In alphi^ 
bcdcal order diould appear at tbe end of tbe 
mamMciipt with co r i e yj odmg rmrTJwTtwg ta tbe 
tao, B tbfcgiaphiei dtoold cuuks ro to tbe ityle 
cf ibe Inda Medlcxti, viz ant^rb n«m^_ title cf 
article, name of journal, volnme oumbec, firK «r-j 
law page rmrab e n , and year of putAatfoci to 
ibe Oder rwnwrj 





Tissue and Cell Pathology of Utenne Cemx Dysplasias 
and Carcinoma in Situ 

Herbert E. Nieburgs, MD F 1 -A.C. 

4 PmMtry XSmM Sdml tf tlf Ctt\ Lt/unHi \ mL. \n. ) wt, 

\n.\ mi tOUn L S i 


\ vai if t \ of movpAtheiuJ ftlccrittfru liw 
bm TTTFphi-*trH m ibe tBarpho^eoah of atenoe 
emtr amnnom* bccatue they >»ere noted «ih(T 
■1 f uuju po pit 

ctttB| ihr devdoptm of tn H i tr itim cam 
u b H Ti j rrtroapeem fiadic*, 
tmoui tnirtcpuhduJ durife* <±iafno*ed prior 

B CDTi^ f ri‘ iFwwia tniti p/eicd jk 

tmatkmt Kattn tn cervical (unan^mc- 
M ^ In pn>.pcctH nudia of 

patrno th uncrened carctnotna m u" »» *• 

“ “ *• the o ixw T w e of mrwrw: cJETOoDma 
ifter nrrBK paao di of afaierrB0Qn ru^ed Iran 
13 4 » 4fl 3 per cwu “ Fbe hhaic^ anena 
kr umcnble pieramn to imtai camnrrea 
hm not be« dcAoed " “ " ” 

Tbe ccp c ep t of d>(^taa u pry cuf o co 

an m ifQi a«f| ^rrTTwww« eiolverJ 

frsB obienatiao Kat ano«) maicp r dK h aJ 
prt tttted uraDoena to 

Other eitdracc w«i upon ihe Cm^usit 

OU-iniiLicr of dviplaiu and cai^moa in ani 
ca (be tranMMnal rm- of ibe c0vtz and from 
tbe dewtopmea of r«n ll ^ l^n■ m ntn tn arcmi 
faiumhr occupied by lubcyhDdncal antplan* 
The proesce of hmoiopc 6ekU of d^fplroM 
»d}tcm to gi' i imum «tu“ or mr- 

rtnathne ur iLi i m n lq ato" lend addiuonal 
Ktppcrt 03 (be poaabte afitffi ca nce of dytplaua 
** an earir preom id carcuKam 1 nai uar 
f^**cd th I iDTuiVT carciDoin#i of ibe imaQ ceil 
type (auiOy mac bm lubcyUodncal ctU ol 
toe endueenii by «ay o^ iiau 'l ccD b y pe r 
and that tbe Lcnre ccD nop-kcra tmta - 
m carcineati evolved from tbe mctaplaiuc 
♦Fttocbuni erf tbe mnauoaial aooc at3d the 
^tratfcniin ci mraimi onjioated from tba 
•r^»mcnM epitbeham of tbe portw 

^4*deij»oic^ Krxbei mrakd that the m- 
®*nce raie of caremotna m uw «ai itsnch higher 
“ prrv »3i>Jy louod to hare dyrplaU* 

toan m po pn liuon fcwnd lo be oonnaL 
"l^ aroaiie a^e trf panentv with dyiplaaia nai 
•™*tt fr, ytar lea than tha of wo ox n nub 
earei(a)ma tn ato* 

1 proipenjv audio of 1922 paueim »iih 


mnoui Jea-A of dyipfafia, II of 13 Imeui' 
iifT»M-.i>ua reported In 
1816 of ibe« caaa prcurcadoo rata to candnocna 
in tu from I I per ertu to 16 0 per critt and to 
uiraav carcinoma from 0 41 per cent to 1 31 
per cent Tbe kmoi ratea Idr refTradoo (rf dyt- 
pin in ihu «T>ei weir 10 8 per cent** and 30 2 
per erm, wheirav tbe mnnamR c*«c* *eTe 
aawaated » th mf evsicai rato between 32 01 
per ertjt and S3 61 per enrt n «? h w o 
hnai** reponrd p n^ r ea dcc lo cvdocao to dt 
o 42 3 per cmi erf 2S padrao » ih dyrplj^ and 
10 lovaa camnen in 3 6 per emt a/trr an 
etoerv ileo period erf nnr than three ynn 
to 385 per ertrt erf iheae pouriLB, dyiplada re 
^ re wed. wbema pmuteDce aras noted en 134 
per ecat \ arita” tend prt^radon from dyipfada 
IP coremoBo et tn 30 0 per enu and to lo- 
mrv cananoma in 14 I per ent erf 76 paiaeou, 
It 'oav abo ca mm ed that smairvc earcUaoma 
parmlarty the Ler unicng caiancma. may 
aiw dirtrth from dytpfaaia ** and that mlcro- 
urrawoo miaht crifin tr from basal ceUi m an 
eptihdium which otherwne a ppear ed normal 
hntoIoixaDr ** 

The lack erf inaii:YBan tramfcroiatiori I more 
than hair trf the re p orted eaves appeared to keep- 
ipf « th the dnocpancKs bet ecn the number 
of cam diaanoicd as dyifdaiu and cafrtooma m 
Mtu and tbe incidence of urrawre aterme cervix 
carcinoma I mass cytotepc s cr etD of pro- 
)eeU “ an incidence rale of 92 

per 100 000 wn rt^a i mncH tw i4y ^plW« wbereai 
carrmcma m situ war Found at ite rates of S3 
od 39 2 per lOOOQO I general populatlort 
Mxeenleg preject v»rih repe ted exandnatior erf 
total of SZ,T2t Vkomcn, cervical biopwes of edy 
69 0 per ceo of 333 paoeni with boorma] 
mean led to an annual Inodence rat of216per 
100,000 fc* eai eh ' aa na m etu, wbertai arm ml 
death rata from tov»*h carcinoma of the a terbvc 
«*rvtT were rr ptaird to be 1U per 100,000*^ 

Tbe dhcrrpancics to tbe rates of pnuteaBoo 
from cardnemi In (hu 10 tovadv cardnonsa and 
finm dyiplaiU to cardnoma to dtu to loradre 
carttoema may ha occurred result erf efiffer 
313 
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Tissue and Cell Pathology of Utenne Cervix Dysplasias 
and Gannnotna m Situ 


Hejibert h. Nieburos \I D F IA C 

Dffwtm^ tf F^htUii J:.*® Sctmtl V V /*• Ctt\ L mur •/ Sai J wi, \ j- Ttri 

\n. imk msSL S t 


A crin> id unracpitbekii altmtnu h> 
bra nepticjtpd lo tbc loocpbo^ co ftn oi tmnr 
ttTTn tamnom* biccitw: they um noicd riihcr 
■ MidaooD *ity w "or prr- 
te rfm n ibr dneiopent <d mfiltratMi^ cmra 

Bdjja li b H M B j rttraproK midic* 

nnouf kurarpuhduJ efaaa^ dugoord pner 
10 mrass czmnociia «rTC ta tcipm cd 
tmartnu] R^a In ccrYkaJ r m n a rrttear- 
^ ^ ■ I pro^»ectrre Budirt (d 

pwmo th gntrmced camxwna la «tw“ “ ** 

^ • tbe omimace nntrfv* offoaom* 

■iirr vs Of penodi of obvrruMO nnfrd frao 
IS**B4fl3pCTcen **lhe hmoio^ envnn 
ir BTcvnbk pRmmi cd tDM*h oraaoma 
b«S DM brW i Sr fli iwI ■ « M 

Tbe cencept oC ^ prccuiw u> 

sniaucu m atu ntvievc araanaa avolTed 
IncD obkmaiMCB chi enow LacrwpKhelial 
dsaafci pTKCdcd nnacaiu m «uu *“ ** 

OiIkt rvUraci wm bueJ poo tbe frrtpnt 
oceniiaitc ol d^iplau end oraaocDa m ■ 
ai the trusoaoil rme of llv cervtx** and &«b 
tbs cles bpmeBt of caremoma in o arew 
^“aW ocrt^aed by Bjbcvhndnc*! aoiplaiia* 
1V pmoce of ht*co(atpc BrkU id dxplana 
•^*crm to ceranocna in tu** *’ "or nir 
crnTT-morua in to* lend sddinooal 
■4+^ ta tbc porabte icgntfieuce of d tpUna 
*n elriv prerurtor to ctraaora 1 » •a( 

itm mw ii Li norTtM of the «maU cell 
type usually ■!>« Cnxn mbcvliadncxl cdl* of 
•be fodoenvn by *«y of lo c i re cUl byper 
pi***, end ihit the Urwe ceil dcd keramiu 
cuQiBjaii rsoired from tbe met»pt»tuc 
rpubdium d tbe tronnaon*! rone and the 
btfUuinm cimnotni orvmned from the 
^iirowi cpuheiium cf ibr pertio ** 
Ep*detruoicmc stutbe* rescaied iht tbe la- 
t^’^ence rate of camnoiru tu a* mui-h 
® P'pBlatirti prrsBjiBiy foond » has dysplau 
ta popuUaoo fcund tn be oonnal 
The aimje ^ ^ paoettb uh d>ipla«a waa 
yean Ir* than that of wmeo muh 
evLtooma to dttf 

f pro^euh ftodici of 1922 padenu u ih 


amnn Ibrmit of dyipijNi, II of 13 brsetd' 
■tionH ^ tt m reported I 
1618 of the* cajc* ptofrea^ion rate* i caremoma 
m o bom I I per ren to 16 0 per cent and to 
oivaBs caroroom fr om 0 41 pCT ctni ! 1 51 

per tent Ibr bweat rate* for lejieadoD of dyK 
ptma» O) »bw m ilt* urrr 10 8 per cent** and 20 2 
per crtjt, aberea* the Tm unn^ cara aerc 
•KKiatcd « th i cjt i t aioc rates betsica 32 01 
pa cent Bml 53 81 per eciu m m r u m a 
hxnd* le pcnr d prarresBon to camnom* m dro 
m 42 3 p<T cm of 2b paoenu »rtb dyipUai and 
to ubass evcioen lo J 8 per enrt aArr an 
obarrvaocn penod of more ihari three yean. 
I 38 5 per cent ol ihne paomi, rtyaplidi re- 
yravd, »bere*i pemtrnce Sk 0 aovd to 154 
percent \ anta" fom>d prafrason fromdyipboU 
to aranom in 50 0 per cent and to in* 

vavse tarrraorea 14 1 per cm of 7B patknb. 
It »av aim nanested dal tnvHh. cxmnocna 
paroiutariv he ker onudnf carcnoma, may 
anar dtreciiy troca dysqaiBia ** and that micro 
unraaiot] mtabi crMcmaie from band ceib in an 
epitbd am sshaJi othenBe appeared normal 
hiitnlot>t^%^ ** '* 

The ladk of mah^nan tramfomauaD tn more 
than half of the reported ca«i pp e a re d m Leq}- 
mg with the dmrpanoci between the mim ber 
•d carci diaancned at dyipbria and cauhtruia bi 
«ltu and tbe modence of mvavsn cciine cervui 
earn noma I maa cyiofoatc ■rcec mi g pro- 
jecn* ** an inetdmr rate of 92 

pcrlOOOOOw determioed Svdyipiad* whercai 
carciDQma u tu was (bimd i the rata of 53 
and 39 2 per 100000 In a g m era l popnlitiao 
KTccning proyret w th repealed cxamiudDD of 
wtal nf 32,72 b vroinen, ccr>>caJ taopaiei of tally 
690 per cen of 133 patknu hh aboormal 
unear* led to annua] inodeoce rare cf 210 per 
lOOOm far camnotna m (a, wberew T,nn*i 
death rate* frotn ms'kasc earcinotna of tbc irtenoc 
cenrt were reported to he 11 5 per 100,000 « 

The dta^epanoei tn tbe rates cf p iunu u wJti 
from caremoena in ntu w bivads carclnotn* and 
&t*n dyiplaua to car on ot n* in dtu to mradre 
eamnoma may ha% occurred rejolr of ddTcT 
Ms 
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Nosolof uT Rctuul l>isonjcr« 4 se retxn jrt »- 
'tuled 
1*71/213 

leal n*> I paper'coicmf ob^i u»Ji Notoo* 

Ifcjiup TeMv Oeueoc Apfinwe+tes I Ihe N >v lofi of 
Dcalnee^ Oewitc Met rofcwni o the Mi *jfdrtt>*rf 
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Ta>U II Ctll Stnctirtt m Tujm / iM Vimm Cmu mJ Olk/r Sun 

(I ir*«pIilidUl M ermtm* aod I «th Cucleoma) 



\ 1 1 12 - lt> 

0 9 cr 2 or* 2B ar is jb' 

\B 20 * 8 i 2 17 

18 0!^ 6 »“ 19 Oy II 15 

B 38 18 — I - M 

!» 2r S7 XT II 54*^ 

BC i3 19 11 II S O 

38 Wrj 59 59% J6 19^ -T JtT 18 47^ 

C 9 6 ll 9 S 38 

8 11% 12 50% 26 IV' >4 liT- JO 

Totm] HI 43 4. Jb IJ 240 


Tauj, in Orwtttd / O^rfUkJmt Cdt Strmctya ^ rMmttj t li / f 

StmJX* 7* umtt / OlifT Stitt 



■ewe and chuanc mflinwaootiL, trophy 
^perplBU, poiyp« and ranet> o( betupt 
T' l f Jfcta (ueh ai papdiocnai, flbraeiaa, flbro- 
Inoattwaai and ott^n 
ttTxnjre ro the 111 balfD omi»*i »ere 
»ah thcae m 59 mfilcranm cervical 
g» i 'i«» n a i nd with ciHli in 90 intraepithclia] 
bch bad low erf difftTenuatJcai (Table 
The 90 tMoc* wnfa UMraejwbdul alemuoor 
^^Ih™ i±a»s*fleid according to mufartn aad 
rata Jvjly crU parfarlty and the crEoUr change* 
the trgene* were couy ar e d » tb 
to 59 JDVaMl cemcaj r « r nrwi>Tr»< Tirt Ith 
b 111 brtugn owoei (Tabic III) CeO 
J^are* m the SO buraepithdial leuoea were 
"9toidjed Is CDcndaoon » th hutoiogic nntosei 


Elinn.'a 

CZctiV^catM if Ctit SiTJictttrtJ 

Study of nueJear Rroctcoe* by imliratioo erf 
Ibe URbest nagnlScatkn of the light mlcrowDpe 
panntted daiBfWaaoa irf all crllijlar chaaget 
aoOTdtng » three mgjor catojoriei wbldi nere 
de^fMted a* ceU type* A, B, and C Tbae and 
their traurfoocial formi AB mad BC «re en- 
eotBUered m arion* bttign alieradocB and m 
ntthgiMirt tiMcai Cdb arth »m«tiirdc* oti- 
dei, Mcfa ai the hean^eneoui pale rrnda the 
pjlnotic nudn of neerotic ceOs acre not In¬ 
cluded In thi* cUaafiettioD. 

Nudear itnjcTtire A comaied erf amertHa 
pde round or dlghtly waJ ihaped area*, utr 
niuaded by curved chrotBadn band*. Variatkai 
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■■'^ "Olf » ^ '“’IoIopI,. a Drw ' \B ft 

*‘^trnfpH , of Bn ^"'P<Wl4r \ f ^ "“c/ca . . ^‘"^orrf..._ 

'^i 'op/.^^ ‘‘"‘« f\7!!’^''‘^> 

""™' ^ °"- •« .oho;:^^«« 

i '“ -^ov: —- ' 

'" 'fnrn ‘^'ona for ,; 

elr^*-''. T'f'.^' .mrClr- 


1?''^^ s'^X;;;7'7’'^of“fo:;:“'" «f r,,- 

£~T*xr-:-' 5 S:-» 

rfmrt, 'n '»7 ^ * ' OOlfic nf U) 

chnwrwvafo.^JTr^'^ ‘/i fa. 


'^"^oi/ir/, 

■'■”■' 1, Of . 


’fouc/ J 


*'^mrt, 


, ““■Ifo.l u ^ — ■d./TT 

^ urt /1 , 

--VB ft ^ ^^r/uy 

- ^ ^ tot j Bc 


""'■ /»na -——- 

o.UiMUon “'o, j "’o lorho^ „J" ''"Taoon fo “'“’ '>a«d .V7^' o«fooiu> ~ 

almor,^ Iho (ho. "Ofoirlh ^ Pof '^nall. ™06 of " « o IT 

i^rr™'^ 'O Cr°^ "0^.rr" '■- »^W "^■“■«" Of^-™^ -nr *- 
aW„ o o„._. r,, "l^ 


•"niPd Jr, _ ■ 

Wrc^ m"L^ ^'^non,^ r , 

,„, /iTDo^ aod m*S 

£:r£^ 

■ 

of fW» "C Tk. _ . ao /oa\ 


kccplrrtj h/,l •“* nui/ 

in ^««aK __ 

»mcaan .? ^ d r.j«.fc. 

"•fapalrt fo„ " " /, j''“»^ on 

"oofau- uruci,l~?T°'^' ' i.lh 

.I?7^'” '^0 , ni, 

nooj oifonulj n?^^'^'*l d.rlT' "”am-c 


,, "£?”^ tf.fs.“°“ -> 

'^ATTfcMu A\B \f arllui*r Mudfo^vf 

Aft ^ '^eriioD •'^^tionf /^aa iTT 

s^s-sfss 

"“™ ».*e-s£k-s 

coruittrd 





fi* 1 BmlfQ m..-W t ■ ^ ^ Noie maneTTu nupd. pal* maa pjiTouiidrd bf pale tarred ebromalm 

(XICOI b \UJy\jn nccplatfK aorlrar nr oe tj a \ N<7*e puiauHii round piik area* (umunded 
V ^re^Huord cvnrd dvermOo basdi I X>1 Bmifa tradcar rmetorc B Neae prtirmm mdet^w, 
W^cWtatiia and kMr NAi: ta>iX12W) d XUbcaaB audear ftranarc B f>o*e pnanaxs nackohaaad 
»mard cta-tfrf r f unmatm h-»»v TW tfa-rply tfamed fowa of unal] ch f t*j io cg »«cn differ from the leu 
bindi erfmocemr C ( X l^J Broun ouckar »tnict>»r C. No*e dumrraa pal* hna u ccnitcn 
^ ^ *ah rrf arym art \XiyXt) f iUlapian u rop lrtUe madtar aractiart C wilh Utrr, derp^ named 
^■^lormwn aad beak rrf arr^of lma\h (XIZX) g Inbluaur^ cafrtnooia erf mmne cefr u (Xl?^) 
naguBcatka) iJ Fia Ig Kotr rraiiirk Bgve in orfr tdepbaac arkb umma a pale naiud arraa 
*ii»iUJ eVrjrfjf ftalned cur\rd hnanaon bandi (XIXV» 1 Cultured blood IfmptiOCTte In the bar 
J Cultured blood |ymphoc>te at Ute [oophaaB (XIHO) 
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y-^rtrd 

^ ^ had 

w<Tp of *P*a^ hrfhtwy*® “"^oihfr 

numhrr ‘^Pr ^^7 

'Fit (a^ 


^/» r,^ ct„ 

“It, rro^ ,7^" lii^, ^ 


,_ . •“■■*-«uon of I 

'z '" 

torZuT' ' fl tnd r ■^"' trti, 
1' and C K 'a K. c^ii ■"“' dmr 

B, E n'^ 'liramaun '""' 


04tQ^ '^' 

‘■^'^“oma. jL^r** '’6 
‘niciuj,- ^ °«hi;nani "namt 

‘^urc AR L ** th th/. ^ ^ «ih c< ri^ 

•“»- 'r^ 7^: '“^ dP^ 

“"Wtin-BC JE n °'**>>'ai-/ 

r„^ “'^ 

'utCTirr- n^*^7 

^■i" ami " noTa^j nua^Sj*^ 'O'ptr 
‘jT^mded upo^ /““'njfui '^fhroQ»- 

^«3n»ocrDfp». c^ ,. 

^'* ^cW ^ 

^«nictut^/« ^ 'han *f ouaj^Q. 

munbrr 0/ 
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Fn 'b Or\ra] rpnli^aa ctf ctnc from 3B ftm- M p tn* «nli brm«| (Xl23 b lUtbo^ 

erf 4 Oik »iik bmen mj e tea r Ki at liar \ (XI2% Cma J ewebdetrm of 2^ y ^j r oW 
P*‘*«artkb(Tm»«tyif*j«j»»ndf\KlCTic«crfcbro«oc*T¥Mciyi«>«l>«coi arr«IXl23j d I L^Vr KU^mflci 
'**■ +c Crfk wnk brafci aoricar T ge uxe \B <XI230) e. OrvxiJ epubiHnnn <rf 2* ftax cid paden 
(XlUJ ( Haber mafmficAtiaa of Fif b Cdk a di ben^ ■o-ocr u rr C (XIIM) 



aj[rr,' cia ^ **^11 (I 


'"^'^oreili "wJn^j^ "“'’'he oc -IT^‘‘^“"s acCai, ^'J* ^ ^ 

''™'P of rr,!,^ ® “p "bTL^^ ,!r“ ■“'Kture fR^r .n-w***“ *“ 

'Pmarnin. ^“^1 Urt, “'"'“''•nSIu-,0' Md 

or/f V, L Be ’ ^ fh (tm»^ ^ ^ Br rtrotml 

""'’ 'rw.^^C ^ JO „ >wno„ ca^ T?-“ » Jltt. ;„ .t 

S^c?' ‘ if^; "?'r ‘^' « 

. ca'Ti (Jat4(. ,7. 7'- 10 i <0 ^59 *" ot*rr ^jT *00* infiJtfatu*- 

ii'“ ^<- 08 ^" ■; - :n.:'x 

-X""- -- .'^' 

'C, f *nd rr “nifonn ^11 ^ ^ VB «. 

SSS^Hr ^ 

^^* **«^ Poiam^ ^ tW 
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l^n PATHOLOOY OP iniMa CC*\1X IrtVlABM 



Tn &■ lo c^ i cu * i- aj r ^ iJT'* n Kta » cervical cone fro m X old paacu No** lea* of dcSomtialiiA 
ml «vlra cell pefan^ (Xltt) b Htto m nwtW a t m fi Pm ba- CeQ(«rul> ea5q;Qa<n>acleaf strucbn A 
(Xlt30 lanpacd cveuDou ai tfa ■> c«r\ical cene frocB 44 r**'umfceiQ ctD polartry 

and aw^ace diffcrtaQatiaa (X113) d. Hicfacr m a t mi lqoQo of Flf. Cc Cefla artifa cany—pt uULka r atru c u ara 
AS (XllSO) c. rra^iBUii* cf l>tairlTl ' — ■■•«**» wtab WfDii aim BnaS edl csciiHaia from 31 yev cfd 
(■ula (.X 13i t Hlfber Tiafairi artm of Fi(. 0a Tbe mr-er bare laaUfuai rawrtr^ iai K.m t* A 
(X1230). 
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Ctil StrwtxTfs wtj /^Itrin u ReUtiMi (• 

Uilairj 

Tlic prc*CT>ce and pha^e of mi(o<c« waj «s 
■mlnfd in 90 cun with bcnicn and malic^oant 
neopIa«k fntrafpithrlial chant^n (Tabic 
In 19 bcnltn djipJasia* ulih onJ^ cdl polarity 
10 53 per cent of the cawci had crib in mciaplta^c 
>^h^ch were cxclunveJ) encountered in thruej 
with nuclear iirucimr* \ and AB In 29 l»en ijo 
epithelial d)-*pladai ulth diwederi} cell polant) 
celli in roctaph3*c uerc prcjcnt in 41 38 per 
cent of the ea^ct. Miusn were frequrnUi noted 
In uvtun nith nuclear iiructiuri AB (1000^) 
BC (50 0^) and C (50 0'^) and iscre rafel) 
found in tfwwe with »tnicture B (10.0^) 
la 2) jotraepilhdiai malnn^ani ocoplawat 
with orderly cHl polant) (inapiem caraftoau 
in tiiu) atuphatr and iclopiuv; fortm Here 
noted m 71 43 per cent of tl>e eatei 

In iniracpubdial malignant neopUuai nilh 
<U<ordcrl> cell polant> (tareinoma In niu) 
mlfo'et Here uruill) onnehronotK in anaphi«e 
tetopJiane and metaphaie cod 'isert present in 
80 95 per rent of the ca^ (Tald^ U") 

Jhttiiape Itl aefiOifl d Pvttens \ teUa Smsttns 
tMJ f/!faT«n«ar /a R/Ultm m B 
Initial intraepiihclial alteratkwn from ca^ 
null loni; term fodon up InfonnatMo were re 
ciauified on (he bad of cell iirucrurei and po- 
larih into berut;n d^^plada, indptent caronotna 
in dm and camnoma in dtu (lable \) 


In 16 case) with benign cK'rplada, the ma- 
Jont} of riM )0 condfted of crib with m aJcif 
•tnictum B and BC. The cell poUntv wit orderly 
In 7 and ditor de ri v In 11 cajer, Afitowj in the 
peometaphate and metaphate were fouod in one 
caac with orderly pdiHry and in fber dyt jJattK 
with daordertr polaru) Be nig n rhiplatia had 
persiicd in 16 of there pauenu after an aitragc 
obterv'ation penod of *c\tb tean and moe 
months The remajomg two catfj with rE^orderly 
polant> deteioped ioapimt carcinocQa in dru 
after an avtrajte eb^ciratkm period of *ct« 
yean and ^ months. 

lodptent cartlnoioa in situ ua present in 
*e\m initial dvuie secnoos which had unlEorm 
cell polarit) The ceU jtmeturrs weir tvpc A in 
three AB In ibrce and type C In ooc 
Mitotic figures In anaph*(c and telophase were 
noted to three ease, with type A and AB cell 
structures and to the case with type C celb. 
\fteT an average ohservailoo period of four years 
and three mooths, cardooou to lini ociinred tf 
aO seven cawrs, followtog coertoued {Aienaooo 
of tlx of these padenu, penbtmce of eamnonia 
m utu was noted to h o cases after a penod of 
five yean whereas four pafwnts had torauve 
caxrlnoma after an additiooal average c6*en'r 
(ion pm od of four yearn 
lo eight rases the diapivc^ls of carnnoou la 
dm wa hard upon pmence of mslicnani neo' 
plank ceil gni ciu res end dJrrdefh cell polartcT 
CrlJ iiructure BC was noted m 4 cs« ind mic 
tuie C in the other four Mlnm were piesent to 


Tab IF \ C»mf^ I Cfil Slrttra /V/wr 0 n Uw/Asjfsfw *f Ltmm* Ckrt^ C 
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75 per f*‘nr of the r««-i Tn fenir paocno, Invwhre 

Jill i FiB T rt o( iiipiHIT coirii wu fcftex 

tn t T O ' ^ oinentiion period of three ye»n tnd 
■tfie Tn the rancmhig four patmci, 

lemhe ynt endenl tftet sa vrmgc 

oh^mihn period of three >een tod m mcmtlii 

Dkumcts 


Diifocu of hiftDpuhofoffotl chtofa by 
rniliTjnrwi of hlfh mfa iw o jpw 
for cvahatkiD of ceS tUuLliir a *ad 
tfaidr themoo tOffen Erom duK&cttiacti which 


ae bi^ open criimt ix pnccrn recofedaon 
ti tow nfiuBcxtka AltmootK m the ti a ctojr 
ehron u dn Rructure do oert oc cu r in tn trbitrBTy 
■unua u roolt of but rather redeet 

the cts dmxsoncsal dew kyuieat ti the 
tune ef fnMUi.ei tt ShnUanty of udexr tertarttnet 
B and C '•.uh. telophaBe, hitecpbA end 
propbne cf dKidmg n-Th m udenre and the ckac 
rdiniidilp between change) of theae imicrurei 
■nd that of the hmoiogie pattero may reprtaem 
laanifrTaoopt of the cytogoieoc (•oon [a the 
nsTtogaraef di w ed er ed dmx frtnn^ 

In odl type A the ywle l ^1^ l-llL^^ areai la the 
nadd »« depi b e d by othen a* mjctotr reacka 
B the Ua mphaa" and Bfophtae * Tbto ccO 
type »uh malignant aeoplatoc alteratuKt ear 
rapoodi apparently to the naetirrr rtrtacture te- 
poned by Ailin' as wt^wt-d ehma> 

nn panerna hi ceQs cf human mm e a i Imerpse* 
ctODO of cell midei at tefopha« atrtKtum wu 
made hen congnranre evaiuaoaa of ONA rahjes 
Uk edit m the mtophaK of the —me ettmor 
'The max trtophaK ftructtire o l tj 't tii to Larger 
l ari a was apparently rdaied to in cro ucd DNA 
talaet in Icrptcet with tbc byperdipkad and hy 
pWSrapIcKl c^Txmomc pa ttciia of tlx tumor 
cdh In cdl Ope B the prommoi Duclealta and 
the dehcaie nuclear dimaatm of the normal 
cell ■ ccanparable to mtopbase aurlei in cultured 
cdh 1 cdK with cuc tear rtrocrarc C the 
•tnafl dircaitULCTuen were intopretcd at — 


Bta^mentj to miciur membraoe during 
the pcophajc, wbereas chroemtm bands ap- 


parendv icyaetcn the chi tans tm thretd) wbU 
condenx urn diromusucoes i Uier na ge of 
iheiaopba* Obac i t auu ai by thne lapse ttndtet 
of the*e tmanatm thread* m the fropha* of 
Ining cuur nntdn ere reported m an iDdxanoo 
cf the elewe rrlanoiwhip between oDclear struc 
twes and chromomial dcvctopcatnt Thn 
rdaocDship Lj < h w . « .u naaxic pftMci aifo miclear 
alieraocBt tarbratn that the fomtaned ftrooure 
AB reticru transtnoe Crom ictophjoe to mter 
phase (Ol) and tba structure BC occun prob- 
abK between Ol and S phase whercM sm tet u re 


C is apparently related to the S and poslhly 
ako G2 phaK. 

Cooiparatlvc evalnatton of this dasslBcatlaQ 
w th Fwfarinf terrmnclDgy is rilfUrrUt herautri 
picvk»m detenptam* of ccH alicraocw were 
upOD obaemtim t low maynificacwns 
Thm, “riodcar adpphng and tmifonnly or 
finely gr*nular” nuclei, otwerved t krw poww 
may app<^ t high magmhcatkm at the um- 
farmty miall r h r f i my iii i-ii which surround the 
l^u cupilar areas In the miclcaT cruct u re A. 

chimpmg cf the chrrwnann and 
‘‘paiwdinitnatia dearing^ may be evident m the 
rwL-«r iffucture C ai chrteii's mten cf varymf 
■ic ■iwt clear tpacea betweoi chimnatm ba n ds, 
wboeat (be coandy granular^ dimnatia of 
maligiiant erJH may eorrespead to other itruc 
ture A <a C. 

ffifwnif'f ! CrQ Strwciwti t» / f i ri sf y r Batkrn 
The obseTTatlcD that cdl alteratxns are clcady 
related n> changes ^ the oame and lecture u in 
Leeph^ with the reported rchtnoctship of DNA 
vahica' ** and chramonoal aboanaahtic^ ** 
* to hmofogic c±>as(ea Although ma- 

lignaat p m on usoaBy mo tuned wying om- 
bo of t>on%n appearing cdh, the cmtftSDt 
Iy ■ of rr ulu a LS M mallfnist iwryls—I all 
Sl u t, (iii fw and tbdr alxocs m lien % a evnet 
wn tntopreud as endrnce that malignant 
does not occur without LBi u wjvwwlmg 
cdl alvochoes. On the amampnon that malignant 
oeofdansc ceB itruc tm a reflect abnomal throcoD* 
wwiw pw item i and DNA allies, it u diffiml t to 
in iMfl iF that ihae changes take place as result 
of hstofoBic alteratkaa It seems more IJkdy 
that mahgnaDt ceB transfonnaDcn prccedq the 
haloing^ changm during the course of mahgnant 

UTTTWw drrelopcaea 

In wAi itioc to diflertxit aitrratsoDi of lix same 
Dudear stmerure, depoiding upm iIiftt benign 
or malsgnant role, the predotnisaiit pF ra'i.r cf 
particular rell typo in rdaiiai to chfferent 
hBtopaihdfogic ehanges a of imeren (Tables II 
and III) The largest number of jwrvtj r. tusua 
«—iMUFft of cdl types B and BC, wbereas the 
mgjonty ot eaxs with candoosna in dtu and in- 
raave t^rdnoox had Tmlijnsnr cdh BC C, 
wbercai ® W pc cent of indpsem carancana ra 
utn rradetx itractures A aial Afi Thn cm- 
■wtEot leUtxmihip of altered ccD tmamires i 
hntolagtc chaaga seemed to oScr fandamental 
p aram eter for a*ssmcni cf potcndaily maUgiiani 
ncoplastK Intraepithelial cei s to al alteratkan. 

TTn*, hi eemcal tissues with kia cf intra- 
cpitheflal ffifferentiation and dther unlicirm or 
fhsordctly polarity lack of mallgnam nuclear 

changes and presence of cclb cotnparabto to tbow; 
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of bcnlfrn from o<her jllo, led to the tfiap 
nodi of bexuffn dyipUjia. IntraepjilieJb) nulqr- 
lunt neopbuuj ulth uniform cdl poUrit) (lo 
dplem cardnoma in ritu) were dijtin^yuhhed from 
camz>OOTa in lira with dx«rdcri> poiaritj in 
which the ccfli with prcdomltUiiilj' BG atyt C 
nuclear itructuro bad the tame altcramtu at 
thoic of fQ\njf\-c carcffioou At a rwult of the 
clo« retcmblancc of cdb In audnoma In iltu 
to those of invzuht uudnoma, dl/Tcrrndatkm 
beft^ecn loruv'c axxl nonlnratn'e cardnoma bat 
Dot beta podble in ttoean on the Imit of cdl 
type* akw (50 74) The nullgnant mickar 
ttruciurc A in cell* of lodpient cardoonu In 
tint, though absent In cardooma In dtu aod In' 
raiirr cardooma, wai preteot in totne Infiltradm 
UKDon of other tile* and In areat vdih unUbm 
polarity of recurrent cervical cardrwmat. Pirurnce 
of edit with maliipiant nudear tmiaurc A there 
fore Indicates the malitraant potential of iodpknt 
cardooma la iltu and probabl) abo reflet a 
trmdikmaJ nat;e in the roorphogenctfi of re¬ 
current caranoma 

There It rw tailtfoctory cxpLuutkm at pretcni 
for the contment a«odatk>n of panicuUr fell 
MructtkTct wUh the r>‘pe of hUtok^ olieracfon- 
Based upon the idauomhip of chronudn patterns 
to the phase of uitosa, the various midear ftruc* 
tures ouy occur as a revult of debyi ia tSffereot 
raitotie piu*a. In the ioapxni carafooour la ritu 
tberdbre, the p r edominant pretence of eells with 
audear itritciurc A ttu) reflect a nape of tu- 
o iortseoeiii in wbicb the onoojfenic action t^xu 
ceils producci a reltodc delay of the telophw 
wf t cT W In carcinoma (a tiiu and Invadv-c car 
dnooUi, Uw cdl pnor to dividon are tubject 
to ddayed S or C2 phaset, Any rebiionship of 
thb phcnomcDon to dther duration of amllpnani 
tranjfonjvidon or to chrorootome patierds and 
D\A values mnams to be determined 


harinff AtUratiW OU /WerzD m flrUiM te 
JluifUtv if towi 

hfitodc 6gum ma) be fouod in nemmaf and 
rt^cDcradr^ qdthdla as wdl as in inDamnuiory 


dtu) Other dUttngUHhlng fe a t ur es con uH c U of 
anaphase and telophaae mitooc fitram in fct- 
dpfemt catdooma In situ and of iffumuiy 
as^radtroDOUs mltoacs with rortaphasa la car 
QDoma in ritu. Ho w ev er In both the dirwmtin 
•tmetutes of tbc dh'lding cells were o 

thote of invasnr canrinoma. It iherdbrc rena 
that locipjcnt carcinoma hi situ and carcinoaia in 
ritu are potentially malignant Dcoplaioc iltcra- 
tioos and that changci in tbeir stnicnircv 
polarity and type of mitoses ate appimnlr rt- 
bted to different stages of maligiuiit tramfcrao- 
tfem. 

CoQtrary to anticipated results, miuMic C yacs 
were found more frequently in bcinsn aad 
mabptunt intreepithcliai dtemdocs, coo- 
tfAedofcell typcAB (91 than in thowubkh 
had other nuclear stroctum. 

UolUe intraepftbdiai malignant oeopladas, 
the benhm dysplasias with uniform and dlsorderfy 
pofantr had the tany nuclear ftructurts but 
dlffeird by tbeir inadence of mitoses. In bemgB 
dyipladas, mliouc fiynrrs were more often ob- 
tcTved In ussues with dbottlcriy poiaritj (4Ua^<) 
than in those with uniform ctU poiaruy (i0 53»'t) 
These findings may hare several hnp llcatksw . 
Tbe well defioed altendom of Indplat canfe 
noma in dm aod cardnoma In dm urre fafend' 
fled as orbicrarj landmarks at irpantr stays of 
tuopr d es’ cl qgioeot and are ibarfiaf teadSy 
dlsdogubhed from each other and from beniin 
dj'splasaa. NSTulc tramiiioeral thanpe* are usaallT 
pf w tn J ncnc during malipnajaC trandbnaadcc at a 
rrbthTly adraoced stage betwem Indfsent 
carcioorea in diu and carelnonu in dm, the 
tnmdtioo between beolpn djspUda and laapfeot 
carrinoma in situ is often nfoiJc On the a^ump- 
lion that the first dbermabk epiihcHal manj- 
feauuon of malipnant oeopluia don not ansc 
de oumo from normal epuhebum. It b coo- 
crmiblc that some bougn dj'sphoias mav b* c 
a potmltai for mafipnant transformatioo Owre 
latloo of •arious paramems in thh lUidj re¬ 
vealed K\TTai dilTercixes m their oltcradoQ*- 
Thus bempo dyspianas may be dadnptinhed 
according to tboso with nntraes and celh A « 


prooesas. Occfldonally mitoses maj be abiKxmaJ ^ m uniform poiantv those with mitoses and 
in these benicn condltkitB. Tiwoa of malignam bC cw C In disorrferi) polarity and d\t- 

tunaxs, bcnre%TT arc frequcntlv assodaicd with ^th cells B, BC or C in other unifonn 

ghDormal mitosei. The larger number of oks disorderiy poiaritj without mjfosei (Table I^') 

with mitores (76.19*^) encountered with mtra- thb tubdasrifleanoa of benlffn 

,^^1.1 roalfenant neopladas than wtth be- ^ (o i<ieQti6caaoo of the altcreUom 

nVn dysplasias (29 16*^ supports the vabditj v Wilrh nrreedo todpient carrinoina in dtu. 
S^ihc cytokek criteria for the dUgwwb of these 

Utiocs. Allhcs^ inripjott carrinoma in rim W Pr»prtst*t */ IhsfUsw mi 

dlffoed from caidnoma In dtu ^ Cmjmm* u Siix 

45^ialacU^rt Intraeplthdial kskns found by periodic re- 
portkw of cases with „-jc* in cairinosna in ccuiiinatlan of palientt preyfously known w be 
carcinoma In situ •aa 
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S »% 
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^ of <&EMe do not TKirrtiOy reflect cnckknee 

Txb. Is Tvpeiited . . cf popoUxton ftoopt, 

dK imeipretafloQ thct oewiy tounct cua ai 
dr^iladt. Knd tsttiaa eii va ata bed do>%itaped 
to lut l >.^, ■ ■J.rt txpaa 

cxenl taoEn Tbe ttfoe btervil U e n tt m tbe 

t>0 I M iiKwTi^M iiw.4 

rirmortna ot ds Dumber of caa wtseb mer 
b« noaed ta tiqr 8j]|;k (oeailat ^ pofnhdmi 
cn Heaee. orwty foo^ csaei 

d etnduaa m dn "fr-f an biovtl of ts 
von cre not oecaauiiy related ra toodence 
^rur cr kleaLc of m early tmsfbrtnactOD om 
fcbjy amrdaia dK fine rtmiiitnMnrw^ dy cany 

Shnflar tu t aklaa tlotM are r e qulr c iJ Cor evalu- 
adoa di pro gpe c trre ttoiiut o( mitieatcd paflenu. 
Tite rtponed bw progrocm ratea of caremoma 
atn ID tonrfre carcmcni*" ta u 44 a 
■bh ti* hifbeit rate of 4fl 3 per r ra t ” hrte (ed 
a (he innmni that ei ttv-y sot aQ careuxancf 
b dtn hare the tame mahKoant potfntlal or 
(bat dlff tfait aitena wtie uabsed far tbar nb- 
jeulre atopretaocD. \\*hBCever tbe 
■>>7 be, tbe rtaolts have failed to rttabltdt chat 
BroDOtBa to Btu by vaikiu* paM dgfimtVw 
tnaiKeuly kadt to rnrawre camneana. ]t ta 
tbudure oot eerain m to bow a o ch rabdlty mar 
be attribued to the mahgttant potential of 
dyifiatM which wn detertotoed tnxu tbdr 
oha tni tkn to tbe e udp o to t of eardnoma hi «ltn 
only Itlorcovcr tbe reperKd frruiiid<ai rata 
to eandnoeia to atn to IftlQ cf 1922 caaei CTbUc 
^1) ranged fretn I 12 per cent id 16 0 pa rent 
after a tia ir a d en penodt of two mnfirfti ^ {| 

)ean*h* " ‘**’***7»j^^j^ 


mahtlpg 104 cmea . tbo piryif mi to r.TT-lnniT\m 
to ahu raxurred t tbe taw cf 42J per cem after 
dtreo yr*js (34) and of SO.O per eeiil after da 
yt*t4 (73) OfaKTvancD of 330 of tb* ptoeaia 
far poiodi op to 10 yean led to dlifocaa of 
la ntore eai iJi. « na to 0 4 per eest to 3 8 po* test 
of tbe can't. rt aad to 14 I per can of 78 
pedoia after u year* obn-ram (73) Ftirtbo- 
m ate, 20.2 pa* test to U.8 pe cent cf tbe 1922 
dyifdaanc jtiuLui id oortnal diber 

^pontamnfy or as roafi d b4ap«Q wtifle 
raw far penbwyx cf tbe leaoca mfcd btea 
IM per OBot to 36 3 per cent. 

Imopretatko id rentic* from ufjWJ laboa of 
CDtreatcd li *Tid thdr comparatrre erahi- 

atioo b met wrtfa many rarieblra Tbe effect of 
toopdo CO mai^nanX t nrrwfrjTTimttri cf totra- 
qdtbdial laiiBj b not cef t» 4n It (uggerted 
that may tofinairr tbe cotnae cf tntra- 

cpitfachal aJwattan.** Howtvo- otben were 
enable to dexertaiae riut rcfulted to 

refrenon**- Tndy ondhturbed lofan* pnab- 
bly do not eato. In addrtm to tbe problematic 
effeen of bfapne*. other fittoa may tofluoxe 
the cotirw of tbe lenooe Mh ta hygiene. frequetKy 
of ccatia. drt^i, mode of contraceptire*, tofcc 
t*®®*.* • “ and otheu. T tbe 

powfljfc effect* rf biopdei facraepltbefiLal neo- 
plada* were oba ej v ed by mean* of cyfalt^ tUww. 
or tcfttocT with colpomlcrTMcopr ■ Thb ob- 
▼Wy avoid* any toterfereno: whh tte derdop- 
ment of tbe ledcxi, bot ha* tba cfl*gj«ic dnad- 
far aananem of tbe inldaJ hiraalcwlc 
ahoadon. 

Fanfaennore the imceTtafaHie* ef totraeplthefial 
tdanlodc tnuK netraranly re 
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''Cmiapan fe lirn «ai defined u undlffcr 
*l»d fpitbefiutn rf the portlo v»y <ralk^ /-«rr»l 
*" 1^*“^ m which erth with doordaiy poiuity 
W nncJrtr ch*i^ >^:lh laoeDy BC 

■d C dra eh Ti xtma Kod hi^h N/C raoe*, 
UTciuuon ta ntn” wb defined tt 
**^^*™**Jed ep»tbelmm rf the portlo T»gh»*lo, 
*>i tr lUnh hi »hich crlli whh *bnnrm*l hut 
po iirty bM a high N C raoo end the 
Budemr OTDctnm A or crmncitnul 
*« AB cad IcB finTueiiiiT m tK t tBC BC end C 
^ ’’hg u g o djapUd* WC1 cppl^d ® 
■^armmed qdihrintiB of the peroo v^gtailh, 
®*« fUadi b which the wtth eiiho' 
■“raw fiartoty poicrar had low or t»- 
™tio but hemgn auckaf fm«um 
“•“waDy bosugeoeoui pale or pvbwtic 
**” ^ oorgorr todiairt UmI tpindk rtfl 
J**™**** b the equuDOOk epttteiui tmrt»g 
or ihodi « b or without (quciDoai 
1**^™* «• urrfice thffeitaiimion, eob^haihv 
peoUferctcxi with cr without Kiounotn 
7®*t***c^ pmihcal cdl prulrfemw to 
_*['***■ rptthdniBi wtih or withoot the 
^ ictiie w LnficQtmcnoo 

the cnnntatloQ ct tu*h mkrutopte 
tcD «nictnm lo tmdifferend 
^'P^bdu with dlarderty cell polarity per 
dwtococn erf benapj d>(plcit>i froea car 
1 ® SuEilrrty imdifferenciated epi- 

^ umfcem cell polanty were uieotifled 
^ chtnqe* ai Hihcr bemgn or 

t.' cimiKana mn and thmniruiihcd 

^ t»n*aac tn rfty 

‘bagnosB that cart ooma any oot 
dneiop b the utenne term with 
d>»pLida diould be made catukwrfy 
prediction cm be made that d>a- 
mcBgnam irandfarm noo may nmer 
tn Bcnad cmieal tif« 

V7»0«\aY 

dj^iiawar deaermined from ibeir 
™l*«rtjoarcboeria b dm ti of doubtful 


vafadity by preaeoi ikfiottioe* be tai n e 81 per 
ccQi to 96 9 per cent of dyipicaia biled K pro- 
grm to Ajeuaocna b am and SI 7 per cent t 
06 6 per cent erf alieraiicDa interpreted U car 
chinmc b am chd nor develop invaai car 
. i iM i ia The mablllry to define the kwoor m 
profoordc terna kd to cmparative uudy of 
ktttbI parameten ter uVnoficatJOQ of ultra* 
epatfaefaal changca actorthag w tbnr naJttnant 
pmetoul 

Cdls b Q»Mje uto c an v^rr artidied t the 

hi jh* " orf iVw light 11 ■ < I iwi WT^^ 

the pathologic mtapmaoae erf ihnr chanqn wu 
ikwi min ed fins the ha toleigtc panrro orf the nme 
area by lowpowe ohyeedva ndv dexnhed 
ouclear amrturet A, B, C and their combined 
ferma AB and BC wen IdsiaJied and thev N C 
rat®, deviae erf daoma aa and mxkolar b* 
aarmaliun were rralaaird Drgrvea orf cfaromcjia 
m the uclm with arucXia-e A were deternaned 
from the curved chitmatm basdi and imal] 
cfaromp ce meT< ar o und pale orgiiar areai and 
b atrucnirc C fiom the larger chrumoceoten »nH 
tbar band liachmcMa, whertaa mjcieolar 
chanaea were examined in cdU wnh nruaure B 
I III beman> erf vanoui atea, the celb 

had either low or high ti/C rauca and nniil or 
often large iraclei with pale efaro ma nn m wruetiar 
A. AB, BC and C and abaence of abnormal 
nodeoiar changet b atmctnre B 

In 99 mvwDve carcmomwi, the crih had 
N C ratio with *7l**'i iirT»n»^« of uclcar mtuc 
turm A, AB, BC a^ C and wudeoii of rnher m- 
cTcawd wre iw w ih abnomul noclcoiir urtear 
ratKK in tboae wodated with Kructure B 

1 48 of 90 cervical toaue vcdota with low of 
mtrarpitbeUa] dilTrmtiatioe, the ceOt were 
comparable » thme of 111 beiogn tBaoei of ocher 
iilrt and were iheretorc daaafied ct Bemgn 
DyaplMta The rerndnin q 42 can had ceDt 
with the lame alteratxao ai tho»e erf J9 un wh 
caiuiuum and wot theiefuic dewgnated ai 
*^tmep(theiul mabgoan ocoplaiiai 

Study of irflular change* b rtlaticai to theu 
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A Test Statistic for Detecting the Presence of Abnormal 
Cells in a Sample 

PEcm'OT K_ Bhattactarya, PkJ> Peter H Bartels, PhJD F IA C 
(acw) GlkterF Bahr^KLD FLAG, and Georoe L. Wied MJ) FI AC 

Drfartmeg Mitimitia twJ tf JJifnhtltf tit Oflit*/ Sotata CMtr Uustratj «/ Anxfm^, rauM. 

Jnw Brwmi, Afmti Ftnu ItOtMt tf PMitttfj \\ttMuftm, DU ad Diftrtmedi 

OiiM7K3 cWCiaril^ cW Uhams 606S7 USU. 


C*«dcntile reuidi effort u praeadr directed 
dcTeJopenart <d prejCTmnng lonbodi. 
Ttae AmU be c*f>«hle ed ^mniwii^ d b%fa 
gy t»ye oui n ig r td crib from paricitt. 
* the ample dthei to be coDtpkteiy 

■*“*1, er to require ftmher n^TTrinnt^ In 
rai ortdmmooo, aayfci cen eiu of ceQi eddJ- 
fafa^ty pet, as ti *h«ii my with reipeci to tbeir 
Ok ouid, t fa e irio r e . bo dcaUng whh 
■*'**« of tbetnbtrdona wtudi will iwaiJlT hare 
wndev ^^orev^er tnott wtrrnpa i c* 
«>faTturtloo from tbe mmpU •« bned m 
n'»-iuuifl of KTutl dunaenida far «*di 
t^Tie TTn i lr ^ tbseixe. coam {roca tmltS- 
sdBoQi^ dwnbwioo 

T1*^036c (tffleulry of the Fracremlaij ptotH 
^ ^ fKt thtt tbe •bnornser* 

MW cwurt tat my Hoen pereenc ^ e of eb- 
rhae b*^ to be de te cted ageiim 
“•a^trWMid of *n os^wfae b mif of 

^ W fauod to toy omtl ampir. u weO It b 
P**^o* of tbli paper to doenbe tew tatnoc 
!■ of «todi tbe hypo eb e it * of *too eb- 

Mnaflty" cno ta ecceptoi or reje ct ed Tbe pr^ 
^^'y*^ ^^^^°diiarifK)tf5ciencc o oi pui»tt«««i 


^ »ttu«±,wy» . Profcwcr d ktotbemanai 
7aaoa, AHtoo. 

2^ ^** b ft iiA-am ot iflciefHakvT “d Pro- 
^ Soenca, Unnmtrr of \ns3a>, 

r,-,Bnoeh, Anned rc»eo 
\S-b-»1on.DC 

i 7 t^ ** Bfcn-Rlew PreJowr cf Obnttria auj 

dOJo^ ^ Uinecmtj 

!r°^ *“PPmcd br fT»m fre«n tbi 

«So*fn“r Hahh ierrfce flRIBHS- 

ff iH)^*”** ^ *** Amerioo Cbkci Soeiet) 
to Dr WKd. Uimrmr, 


\\ gheH dacuw thb tatblic to term of ito^ 
cell chmje tiablk : The random raruble i, bom 
cm could rf pt o cfl t bacar oanUnadao of tbe 
[DcasuTtiDeiiD of titxu cdl cbaracterltoci, 
fa r m e d to yield optumim duc nm l n j rtfai \V ihtll 
«bo emifflc that tbe t>«o cell popultoom. oormal 
(I) and abnormal edb (II) bisth faHmr G tmiaa 
diftributKxB mlih diffomi mratu and aiuncct. 
Bf nmyde aaarfannaikn, (be ptoUets uui tl 
wayi be broufht tom farm lb mbteb the oormal 
ceQ pofiutomm a nf r urnu d by GrtasUo do- 
(nboocn wnb mean 0 and earmee I and tbe 
•bncrmal ctH peydrwwi ^ amber GcumIu 
duDttojom v^b waft ^ gTwt mne anance 
c* Let I DOW be tta mdrvuhial e^ 

from ctU pepolaoca nft nmx% from paoent 
whh ■n^^Tw >11 cjK bbmry are ubKJved 1 alum 
s« are oterml far the anable 
m een» I £, 3 D. 

Thb eoflenton of ceflt any now re pi i jen nibcr 
poptilaooo coDitJtinf only of cell populaboo I 
(hey are all ora-foal ccHi, or mmuRofland 
IL I Donm] edk, piha cer ta in perce iJ Caye of 
ahaormal edb U tbe proportxm of ceDi Enm ibo 
abnonaal populalloQ (11) ■* denoted by @ itwn 
tbe mitttne ha* tbe raDo I — B @ of narmal lo 
ahoormal ceQi. \S ihaQ caQ @ tbe nsncif 
parameter 

0 and 0 * Mrs ksowa &se> obMa-mooo of tstj at 
Individual luiiajr edit of cODfirmed diafiam I 
aD rypo of Inle t eat, a* > 1 and m »hall retmet 
our nendoD m iha caw Tbe irJeinir parameter 
0 B not known for partlcnlar ■dmwi umpL. 
bo* (hmbold X > 0 coold be ipea&cd to thb 
way m arc led m the faOomto^ let-t^ 

The uLnuied charactenmc ha deimty 
funedon which far mtohtf parmmrtCT @ U |tTen 

bf 
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ad* cot Tbe ine of ■ product o^UkeSbood nda 
wvMdf bd h can be cKtOy reduced to cb 
q jnlan cfdop t m otr lug pjpb by tfae logaritb- 
Dc tm^nsndao- la Ihk eq^dralent rrmoQ the 
Hpilesi Il,li ■ cc e p c cd 


t.W 


< A 


?‘^u.o 

MnjcctEd In ^^\e^ irfH when 


(W 


cqutioQ (4) «*«n aIm be written u 




ce) 


rWi 

aodtherel* ni^ c^z lor wbkb the cipreadoa 
(1 - X)/V{ i) h WT gnifl, For ibc* otw 
Tzdooa mzy tj their ccntrl^ima 

to the ten fUtmic the Tzhia kyX + lo(^ J 
wblcfa B much ezner to ixnnpuce 
The iiaf o d far wts^ DCitber d the e» 


bm lit TCzrttznt A in (3) I* related (0 the cen- 
Bh (2) by the rriAiloo A - fas B There u, 
bower an rcatoo ^ prefarrinf the 

cnao |ncn m (3) wlucfa h related lothezp- 
pevtloaietBKribtitziD of t^ teS (tatkdc when tte 
■Mpfa die h large, tt dheozrtl tn the Appendiz 
It dould be kept la rr^Twt iKat ihxougkazit tb» 
P^w td loprlthini are id tl:^ ban e. The unad 
■he kfinduta of all likelihood raaoi can then be 

M) 

+ k,[i + ,4-^^n)] 

tbse 

t') ' (-3)('*-j=:)/ ffl 

It a evident far rWi aamj ■!*» «-«v . 

■kIbi of nwghly 100,000 edh t would be very 
iffindt to cocn(Aite tboc eipreBw e u far ewy ceO 
r>atbciiiajtT due to tbe compbcacrd oatnre of the 

wajo 



1 - X 1 
X dO 


(7) 


m eery ti«D have to be treated dlfferatly H 
replace the contrdzQjara of tbe iodMdoaJ in 
dAcatejoryby toronzao cootrtbtttioo, which b 
IB nnc nnx repremadre of tbe rzrioa coo- 
enbudaw ceaniay frocn dui catcfory Tfae dTect of 
chb areraflof wQJ depavl caa the choice of the 
verafteg fartcrala, the ipread of the range of 
tboe asd the prohabtlity dsmbockn OV 0 thJj 
range far 9 > 0, and 6 • X 

Two q uenlocB arfae with (be definiooo of tbes 
rango. The fim a what a to be cui dd tfed to be 
sniQ value » the apprepruK treanneati 
a um-Ued above may be ctxMtrai jtag& e d, and 
the aecxaid a ahat u to be doae with thoae vihiea 
of I far which ndiho' of the two eac ^ar aa aa i 
(7) can be cxaaldered to be «TMn The atualxn b 
■hnwn utmiurw-mny m F^tnr 2, where tbeae 
nragci arc Indkatcd. 

Tfane rangcf are ly uiiaetn c a th lopeet to tbe 
pefot — ]) OD the azb Small b dc £a e d 

af having value lea rtiM The podtkaa of 
ABB and A thus depend on t, and 


ttbecowiei ay tfificuf to eknve the ip pro ajua tB 
fwoihatnn d the itwt p»fMir ptwW diffcmt 
»*Inei of 6 when alarge la an effort» develop 
tes waBroc wtaefa redocci both of thne <SS- 
cociadcrablx the (oCirwiii| approach b 
Qlm For certain range of ofatervatfara the 
t^uMcn Xy<z0 (1 - X) awuroci very ivll 
Value, zj iha the cnombcncai of tbe*e oinmed 
value* to the mn of fag IlXelihoocb in (4) b 
Brfbeible lor dm o b w . iT a oop* the coe- 
tnUitw lo the tett * 00*110 can dnjply be 

a* load -X) 1 ctauputadooal term* tli mean* 
that EMirad cf the aummcal value* cf wh | 
thnr connt lOuhjrdJcd by an appropriate 
goes into the w ali n g cf tbe lea Hariwfc. Now 


B. S S ^ o S 



XVb« bgrven eertam fixed valor andbotht^ 
diflcjuite of nma and tbe ratio of rariam* are 
known far tbe normal eeOi (1) and twormalceQi 
(ED iheamaatiA ABB* whfchdetcr 
“1*5 ranges are known. Fommlai far these 
cmatanti in luiia of the parimcttrs ft end r the 
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-=■-('-?)/' 

-smbererf In (A Bi) U (B At) d — 
■ m btT of ila(—•« A]U[A ■)2 
BDtn ibe mn nrr only (bon whkb sre ia 
t- A]UIA •) sad ^ b the rtpracnan'i'B 
ine d far«Il*m(A Bi)UCB« At) 

The practusl compuatcaosl procedore dm* fat- 
nbotbcfoOowbK (tepi 
Srp 1 Tr twJ-iT T TttMnn of OT^iiul pcrutnoi 
■d atBcrradm Let >i, be the mn end 
KMdard dcrUdcKi raprct mJ y d the oonml cell 
fcyjillop (D end /» e tbe mecD end raodarrl 
denitm rq y e et rvely far tlM aboormal ccB popu- 
l*ioo CTT) tn fbeti dmitioo L«y y be 

dx dW^ed vilm of the oeQ eberncterMc far 
oUt I n \N trStt riot m 



F« (hoR tm^onard utRu e m oB*. tbe ooriBa] 
pop^tMO (I) bk» caeu 0 cod tuodard (k't*- 
da 1 aad cbo abaornuLl cell populctkn (10 ba* 
aan 0 •• (p — ^ end tondard demdcD 

1/ r must be ^reXEr tbaa ) far tbc 
Mblity of >rbu falWi 

Strp 2 CbmiT of mod detmmnsoan of A 
A B Bt Thu u dwt-if»rl m (be AppeocBx 
hoe far t e no n * penunnne mmhicLUom 
pMid raloet of sod tbe rctokuif ratun of 
A A B B sreonhag to fammla (B) aie 
(Ko) m Table II 

Strp B. SijmmanTa >oti d data The cotne 
fUee of obeerrmuotit ■ dmded Into three «» 

S - (A B 1 U (B AJ 
8 - ( - A ] U [A ) 

S - [B B ] 

The tramfaruned obterv tiorr" x« are 

m pro cefj l to obtain 

• number of oberrvaDOQi hi S 

- " <iiibr i of cdi'erranoDi m S 

— number of olxTiadoca m S 
— turn of cSxriaaDCij m S 

(• - turn of wyuarei d otucTTadow lo S 
Thc», from ^ and ^ ,» we 

t’Jap"* - + + - total number of 

\ 


SKp 4 C3 m1cc of the a t ejtf mt famrala ^ and 
dctcnitiaadoo of C C C In thb paper we 
bate uudied tw formiilai far ^ viz p and ? 
grtn above, of vihlch ts fatmd to be nperlor 
Of the aeatanti Q C C given by (10) only 
C depmfa OD the choke of far vrfal^ wc hare 
uied the fcnmila far ^ C C C are git ni In 
the AppatcBe in Table HI far tbe luqgrtted vahjc 
of andfix#-r((A 4-B )/:J) cermpoodin( to 
ranou* paranrrrk comtanatloct. 

Sicp 5 Cotnpuiadoo of apprmjinatc test >ta< 
tboc \\ DOW ffanpotc T 1^ inaming tbe som- 
martno, and ^ ( 4- »/( - )))’ efa- 

talned D Step S. nd the comtxnts C C C ob- 
tuned la Btir 4 mco farmnla (9) 

Step 6 NormaBzatioe of T IV oannalbc 
•}• byc o n y p n og 



rnbm m( ) a the mmt and ( ) u the varijotcs 
df /u under the Noll b> pothcBt. Fonmilas far 
m( ) atai ( } and cabfas ^ in( ) and r( ) cor 
resptMdli^ to radons panmrtilc cDcobfatataais are 
given bi the Appesidiz (Table III) 

5tep 7 Test proceduie Accept H» if T < 
♦^(1 — a) and rrject H« in fawx of H ifT ^ 
♦“ (1 — a) where <>^1 — a) a tbe upp o' 
100(1 — It) per cm pout of the G uMian Hrm -1- 
btftxn wttfa nxan 0 and anance 1 In partfanlar 

fara-OOOl *-*(1 - a) - 3090 

farts -001 *-*(1 - a) - 2.J27 

and 

far « - 0 05 fr-Hl - q) - 1 045, 

Power of the above ir« Fa^«dure, wbkh VI refer 
to as Test 1 1 p ohatabty of rtjcctu^ tbe Null 
hrpothee* coneoV by ihh te« I* daoived b t}* 
Appeadi*. and powm for me Rlceted vahscs of 
the lampk luc are gtren m TaUe* A a, RT) 
and I\c. 

I thcAppcndhvi aho dtsetra briefly another 
tea known a* the locaDy mort powerful test d 
Since this lest can be cry b«i in 
cmal dtuatkais * ha not snalicd It In any 
great dc«fl In ibis paper W stall refer to ibh 
test a* Test 2 
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Dacimixyy 

Dcvctoprocou In tlx tcchDoioB> of ctU aorting 
and Idgh ipttd fiowAhrough dc^■icw h*j produced 
prototipc* of Injtrurocnu for which ap- 
phcjilon ifl the area of pmcrrenhg tor omical 
cancer fa bong duciraed *■ » Some of ihoc de- 
\ic« dfapby jhc rendt In the form of two-dimco 
jiona] hfatognum on the CRT otbcti permit a 
rcprocnlaiJoa ai one-dirocnwocial hlitograim. To 
the bejt of the Butlpon koowlcdge none of thoc 
Irmrumcnu etopkrja, at the pre»cm time, a rreog- 
nluon kK;ic of one »rt or another whi^ deter 
mine< a crlierkm on the ba<u of which the remli of 
the umpJe # caminatKm fa cioMiOed ^ et to be 
come clinically u^ui decKIoni about tlte ompici’ 
norraaJcj nmst be u machine function, and wOl 
undoubtedly be Incorpomled looner or later 

The tejt itatfatic doenbed here fa suggested ai 
the bass Ibr mdi decfakiQt, Not onlj can It be 
ck'aJuatcd on line with relaln-el) moderate com 
puutkwud cfTon, It fa also, pnmaril) due to the 
large sample Bret and nattire of the ten enqilojTd, 
ettremely mdtit'c. 

Foe a certaia m-crage parametric ccrmhmauon, 
kt tl« deured tcsiri of shmdicatwe for the test of 
t((C ffuII-lr>‘poliiesfa be set to 0001 Thfa taearo a 
false alarm rale of one per 990 sarepJm. Funhet 
more let a sample size of 200 000 be amiroed, and 
an admixture ofbut 200 aboormal cells. The power 
of the test then imounU to 99 Le one wouM face 


ArPtxDDC 

Test I Am dr/nsrunatm /p tk Uut Pmrtrftl Tnt 
\\c shall fint obtain the appnrdaute dmribu- 
tfoo of T when the mrrmg parameter has tl* 
taiue & Then 0 « 0 will correipood to the ntoa- 
uon under the Null bypoiheiisH* and 9 -Xwffl 

correspood to the litiurioo under the altcniame 
hypothesis Hj Throughout, ^ standi fcr the 
cumuJadtv (Jiitribvtioa fuoccico 

'Hm) “ j c-* dt 


ncTmc 



vdioeAi A» B) B} arc given is (8) and 



Let gi(*) and gi(x) be defined as 
e (x) ■ I 1/ X fa Id Si 

• OifxuitftioSi 


a probability of 1 per cent mined podthoi. If one 
alioHi the ftfae aiatTn rate to be hn,her as ooe 
would in tiew of the ioequality of ri^it involved 
between a fsfae olvm, or a mitsed podth-e ta> at 
5 per cent, ibe power of the test become* 0 999 
I c., a mfased pouiive rate of one in 999 eon be 
attained 

It should be pouited out that a real cell tomple 
may not follow the underlyimj mathematical 
uwi:! quite so ckncJy that the -err high kvrb of 
decfaloQ certainty can be maintamed On the other 
relatfarlv simple tnmsfomiatioaj of the 
nKaiurcd random variable* could remit in a higb 
degree of fit 

Hov»cver the power and vKcfulnesi of Um test 
rtalJiiic should be njen apamst the error nf«w 


presently under dttomioQ for prcscreemnc de 
vices,*■ * where mfaacd podtlvc rates of •everal per 
cent, and tafae alarm rates of up to 30 per cent arc 
cooildcred accepabk eym thoi^fh out of neccs- 
dty Inspection of the range of paramcme com- 
binadom vriU show that most cotuenativ*: mmuap- 
tJoni about the Increase of mean and variance in 
.tatrauU tril popuUttoM wr.: F« .b- 

„^1 cdl pojraI.lkm vrft mbMotUUy 1»- 


tflt becomes even guUter 


anl^ 

gffa) ■■ 1 if a fa in S 

» 0 ifx fa not In S> 

where the sets Sj and S are defined In (11) Then 
we can rewrite formula (9) as 

t- Iqyd + J + C5,(*,) 

~t-a&( H - IF] 

Tlw apprcuotnate distribution of T forUrgenam 
now be derived from the Ocntral Lsmit Tbeorem 
of probability tbecry (see Chung Theorem 6 4 4) 
because In fbnnu/a (12) T it crpre*od a* tbt 
•mn of independent random anahlc*. nifa w** 
one of our reasocs fcr tohiag the teganduns of the 
IQcebhood ratio In the flm place From the Onnal 
Limit Theorem re copchided that for large 
a, T is approxunatefy Gausrian w^th mean 
n(log(l — X) + m(9)} where m(9) - 
CstfCig (x) + + C^t<x)(x - k;) and 

variance nv(9^ where "(9) •• aretCig (x) + 
C^r(x) + C^t(x)(x ~ k)*] where E© and 
var©dcitote the mean and the variance respeciivelv 
of a random variable with density function fefx) 
given in (1) IVe shall now obtain this expectation 
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ntJ tfafa Tsriuc^ D(£bc 

r *(80 - ♦(\) + 4<AJ - *(8,) 

f -♦<V) + I 

f _ ♦(A, ) + I - ♦{A,') 

fiO) (1 - e)p + er 

Die) (1 - e)f +Bf 


fnc*iin|k>u(J - X) + m(fi)} »DdT»riinc* (9) 

I partKulAT nodCT ibe NoU bypotbcrii 

1* - 1^1 - X) - itfn< ) 

V^j^T 

b approdnuidy Oraiiu » th orai 0 tod vni- 
*iwa I Thb jmtifiei thie latt rvro ttrps in tDe 
docnpdoo of Tcft 1 

Par U/jc n, fcr nuxing pcrxmnrr 9 tlv 
pcntcr (rfTtW 1 b tpjrtJTlmtielp 


fafe) - 0 - e)j^» + V 

' I '*’] 

+ fW*|^I +t 

-f ■“] 

Tka 

»(e) - crf (0) + <v (0) + Cifi<e) 

TUi |t^ tbe apa^xoee T obuJa the ruuscr 

f (e) w0) - r^e) 

W®) 0 e)rj + a4-k 


■n(e) - Pr*fr & - )] ^ I 

r )*~Ki - *) - \ 7 ~ - D J( )i ~l 

-* 1 ."^ J 

\\ »h*D now c ^tmlu c the effect of • oo Tot 1 
Lnmfiicnr umuen 1 ptnxtiltr ptninctric 
cntnbuaaDCB, ru p — Oeir —29 tod X • 0 OOt 
•□d ccobda tbe cK vihen tbc ie\ I of aiSTuDctncc 
a • 0 03, tnd ifae ftm^ liic u — 100 000 For 
tha fltxittXD rffed of cn T(V ) >* reflcctrd 
m T t4e I The gmertl ptnera teta ui thn ubio 
a tppKt] of tU pwormc coobtAttMu that ae 
brn RudKxl 

On ibe b«D» of T tbk I weamve u cbe Cbilowiaf 
coDcjokoa 

I) Fa* *a> nail nJue* of praetxaHy all of 
the ptnbtbtkTT ander tbe Null faypotbeat n car 
rtedbythenS and for tlub of on ibe other 
end. pracdcally tU of the pnfxabUic> and9 the 
NuQ bypothed* a earned by the m S Smee 
oonnal am^rtBieaaoao to the bmomul dutribo' 


+ 9^[=+a +k 
'/ ‘ 

v(®) - - 0. 

Ml 

<U<e) - q^fi) . f (O) 

Ml 1ft 

(0) q (0) - r ( 0 >f ( 0 ) i,j - I 1.3 
■nea 

(®) “ C,v iO) + cy, (0) + 0,(«) 


TJdijha 


f '‘c,cw,{0) + 2ac,r^e>. 

he 

and 0 b the adxti^ 

T 1 * •pprtrdtDifciy Otiji^~^rRb 


don a ensiiaUy in nKtd here. v> ihould evofd 
the ■tuatioo whei e only ooc kx camci penedcaOy 
all of the ptnbabthty as that the oormai approri- 
matiao b reamahfy (ood lor du* man. « 
■wad the eery low and the very h«h nJue* cf 
For aunple rule cf thnoib eaucciiung oormai 
•ppnminatlao m the UaeonaJ cUrtnboaan, kc 
M cndcohalL 

2) ^Boiber rcaajo tw cvoidl^ tbcK m(i eii in 

'ahte* of t b that the matria (( (0))) becomes 

near dnyslar in iheae atuatkes at'rma rbe to a 
kM in utDcncal aosney Not that tor these 
values of c, ( ) a nearly zero 

3) As locrcasex, there b first suckten drop in 
the power cf Test 1 aad ihm t keeps stcadQr In' 
creasing Tha a becatue the sa St carries fcti 
and icM probabtlity as i m cjca ses This h the 
set tn «hadi ir{ J fir all otaemuons n replaced 
by one fepr cM iagve value, lod tfacretxe 
whh Incmilng 4 the effect of tha kind of ppTtm- 
matloo diminishes. The mloal drcip m tie power 
was doe to the other appromnirioii hrtcfved 
h* neflecung one or the other cf the quaimdes 
lO P> ter cAaemiiens ta Sj or Ssnee dw 
lAolj^dUty of S Incrmcs whh lu e m dng ifab 
•pprodmatkrj becomes worse and worw Him- 
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decimal lo 
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radn q 4 nvo kmdt c4 EppnmtMtKxu wv aD>> tar 
*e vtTftfsSf (orvol* i - ^(At + B,) I) and 
casDnicteiavctile -Mbtebap- 

parnttly ^cs me to maruscim pOKcf bec«w Iv 
tfae»t the Dcraal pprcromatrxi m poor end tttf 
Mtn (( (0))) n ae»r Ho^tilar 

6) Sciee the apr^cnixmuoo due to •\erafu^ 
) the ret 8 cnt«n(>t> ibc oOter •pprannu- 

wm Kror^tr suv^ *1^ tl" better •\«t^ 
(wTnali, Mh »» c «■ r ibc Jjo% compEc*' 
oc»H acwW not mje and the power ct the tetl 
wooW be ecmcb iciprotrd- 

7) rhe peohabajty ctauem of the tet St tnlef 
(be NoD hypothetM ■ etnetoely *tt»U tQ 

bat » h*\ ffodjed Fer ihc -alije o( (Ji»j » 
ha\ mMTtrtcd ta Tabfc 11. thfa probal^iry L . 1 ^ 
■naB,3a>d ibe alteituore hTpotfaoti. Ii W enjy 

/ 


(or the ob^Tvatkns ■ lo tfab let that u h*>-c to 
QxBputc the dna, and the mit> rf Kitmct. Ftr the 
*» tajlx ibe cwniu jtre m oader lo 

oomputf the rrrt nauxk TT>ctin»U alnafoetba 
proh^bUity coeteui irf S noder the NoD by 
pochemr and the altemaUve topotbetii b tlrrHbre 
4)c«rabie front the pohu erf vitTk orf cranputabooal 
ca>c 

M now the iu^^etttd vilun erf t, and the 

rewrfiljif valoeio7A A B B C C C 
m()*adr( ) aad the pcmmorfTe« 1 txTarroui 
partojrtne ctnnWnaOoert. fcrvei, erf d*niflc*Dec, 
and tajaple lim (T hie* II III mi 
The w^^oacd vahJei erf 4 hat beetj » choCT 
a* w leep the probahdrty nrairr tfae Noil hy¬ 
pothec dhmbwd o\eT the t»<i «cu 8 aad & 
''“flajid iheahetTuth hy|Xithc»* are 
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rusncz or ab.'vokmal (ZLU n a l^upix 


M3 


(b ipvt, tbe po«<rT b blfb kr nsoa re*nuble 
dxBM 0^ 1, nd b tboe on « ban brat able 
B mimab dv prahabiUtf of S blfber tban 10 
or 15 per «tttt In c mab cma, however >« bad 
n be mre OTefd aboct the power In tbcae on 
vek»» Lept pnjfariiJliry of S between 1 and 
2 per cm. It h bcfied that for umpfe ^zci of the 
order of 100,000 tbb woold keep the normal 
■p pr iMf a atV m rcamabty good 
U '■“Ir our dh-nrT^ of TeS 1 by itacn- 
dttbg two f i xuje Dm of b n itlga riop FIm, the 
arer nB H foimul a ^ - 9 (A + Bt)/2) b very 
mile U belkTc that weighted aruage aucb 
up cftfacTalmof^T) at amber of potnU in 
the tatCTval (A B j molt b foivtudai 

leipmeimt b the power of the text far all valoes 
cfi,ibitw ihall be able to choose more £r«Hy 
uu.uul^ owarhet edy with ^weacGbg the 
inbabtlty rewianably weD oter the m S and 
St Tbi mB sak the iBnnal ^kprorimaTiODt 
work teach bc o g and at the came tune ybU b%fa 
nba fea tic power of the »c*t 

aa pobtfd ota earlier the roolt of the 
5* iV6 " 0 agaba H 6 X may wetl 
be taterpreted aa the n*dt of K, 6 < X 
•naw II 6 g X far (he p mpu ae of diagiMiBi 
la Iict, if that h an tar^erenee band from 
X •> t to X + I, then far (be ptrpoK ^ tfiagnobb 
” S X - I aaj be cotti d eTed to be a» far 
^ gt*P» CBPcem,wbgeat 9 ^ X + I taay oO 
^ awe cnefoi CTanSaanoe of (be paaent far 
*“ r«*ci. «)e may want to know the per&rm- 
^ ef lie tea Rat»tfc at rarwui vahn of 
y S X - I and 9 £ X + # Thtj wiH need njore 
®*bcaw ffiady d dte powo- of the M In Out 
***T h*v itiidlrd the power only at 9 — X, 


ft* ; TX, LatOi Mm Ptmjrftl Ted 

tboennar h coo lalna only 
'^■taDpatenOigeofaboormaJcclU Aipcanted 
? *0*^ “wcaiaar* ample cu rr e^Muc b to 
“.aodan aboontsaT tainpleconespcnllto 
^ ^ denrity fanctan (I) Smee » arc 
lO denting tmaH deparntret from 
9 " 0 far the toixina parameter ooe 
fe* the let* far which 0>c bope 
poiier function at 9 - 0 h maximfed 
» the *r%en Irvd of ogntbeance Such 
aDedtbe knily moat powerful ten w*Ui 
“*P'**V:^dof■^Ia£ical« 

Ww'«?u *n*"**^ ^ locaDy tcKWt powerf 1 

-OaammtheahcTTiatnTH e> 
It**, lerel of rtaoiScaoce U the one by which 
‘Wiiacrrpart when 


LfWiC asb) 


where ^ en b (5) and the cormaPt C u ao 

cboeen that the test baa the decircd Icrd of dg 
olBcance W refer tf the uac given b (13) by 
Tertt 

Since the teat itathuc b Test 2 h agal a lum 
of mdepewfent mdcan vanahies wr attempt to 
find la di*tnbutk» bom the Cestral Lindt 
Tbrorrm itowevrr fa* thu wc ne ed 4r( ) to have 
finite vanance, and that bappeni only when 
a* < I 3 Tha pua aenout re mkd oo oo the 
pplicabtltty cf Teat 2, becsuie m most can of 
lotercsi, a lies between 2 and 4 a* He* between 
4 and 16 

SuppoBc •'<15 Then the /»e*n of^ } a 
mTe) - L4a< )] 


B 


-H) 


w tb CD'( ) «■ I and the vananc* cf ^ ) h 

d i9) • IT* a< ) » 


(1 -e) 


-e'' 

V2 - a* 


- (m(e)l 


Thua> far (be vaJae of the imnf parameter 9 

* - ' E .<0 


apfatramaidy feOow rt>wi-tv.rfwwi wui, 

tiwan m (9) and Tarianco v'fHl/n when n h 
large Tbrrefeae, t Incl of ngnlficonee a, the 
bypoOm* H« b acerpted when 




and rrjccted b favor of H.«. when 


£ 4^(1 - .) 


v^T5 

where ♦^(l — a) a the upper 100(1 — a) per 
rent potnt of the Gauwian dumbutlaa with rrn-n 
0 aad varum I are brfarc The ■ ]j^ n u rim«K- 
power of thb tex (n larite b glren as 


tdH) s 


I - 


E a<ad < C 
.hn. 


/ vVTT »-«<i - ) - y/ [■fe) - i| \ 

A ) 

where tf the sunple die, tad B ■ the vbIik of 


(iXa) 
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BIlATTAaiAfc'A BMlTtLS, BMIR A.\D \STCD 


It] }5 \i b 


the mbrinq pararoctcf at vi Wch the pej^cr b com’ 
ptiicd Note that It u pos4b4c for m (0) to be lo 
than I In tact, if u ft Icm Oun 1 for aotDc 0 tlirn 
it I Im than 1 for ail 0 In «cli a cate the potter 
of iIk tcti drcTcavs to wo at n fnereatea TTib o 
a i«M pecvitvar mwf utKlcMraWe property For thh 
rea^in we Ka o aliarKlonn! tite in\T»H(pttion of dd 
test pToceilurr 

li>e ublet RltTn In till paper are rtcetpl from 
a »et of labfei eomputrd for a ttWe ranee of 
parametric cocnblnatfortv A TOKTRAN 1\ pro- 
eram, DATA!ST v^ritten tor the ClKI WOO U 
at'ailable from the outhon. 1 hU proqrain hai been 
\Antteo by Mr Urory Todil Optical Soeocei 
Center Um\Tr4ty of Srlrona^ Tucioo Anrona. 

Kttvatsas 

1 Qnn« K 1 \ C xtrte In ProUibO i Tbetay 

New N aV, Mimairt fW«ice and World, Ine 

I ««a 

r am. 1) M I) (Cd ) \uu*Tuted Ojrtolwor 
Inreedinct the Tenosu* Sympam m on 
NuUHoated rdblnir^b F and < 

I j\lnet»one I trt I iTO 


3 ruh»jicT Nf J EJectroewc cell rortir^ by ol 

ume In Vurotaated CcC Idcrtuj^tan and 
Cell Somna fC L WTed and G P Sahr EdiX 
Sew ^ ewk, \cadoTur Pirat ITTlI pp o7 lOa 

4 CdWr W^ Bltnfch, Sc%mn E., R«ffen- 

itohl, C and ill, C. The in+aiitjoe trf “krv 
puhcytopboujinrtne'* of cmkal and ta^aul 
1 ocart. icu C tol. (robraJned lur publcadoab 

5 KamentsLy I V and Thorefl, B. OB popola* 

tfon chvacierlzainn itudlei. \eu Cytob 14 
J07 312, tra. 

6. Ixbmann £■ L- Teiting Staurtkal Hypotbm 
New ^crl John WlWy and Son*, lyyi Qiap- 
irr J Smion 2. and p 54i 
7 Mmiimbah,V> Istrcduttkxi U> Trdnikri&cy 

Siaibiki, 2od LcL. Belrmii Callfima Uad»- 
nonh P Wshk^ Co^ ion p 13_ 

B Spreneer H nd Sandriiter W Prewrernkig 
»»lth flow throueh wi ie n * Impnnarrnt cf 
hanh\ re Veu Cytol (rubmltted (or pU»&a* 
tkn) 

i \ n DiDa M V and Ftdwylcr M J ODuUr 
pajanxnm meajumble to apeerta (la 
Syioporlum do \owmatcd Onoiojryl Veta 
C^tnb 15i'*>-lU» 1^71 
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c min ti« laMi l J —1 d C 
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Transformation of Mononuclear Cells in 
Cerebrospinal Fluid 

Rune SOrnXb M D 

Di f m L mwt ^ Lmtm t Hmpttt3 Lm^ 


Tb« incral coo c epc al ecrefarapm*! fluid 
(CSf) cftdo^ b hr<ed Lsrfr^ go 
pn faia c d \fj S«>k Aod hi* co-wvken Before 
ibe otraduetUQ of Sa>k cnnlud° opbuonr od 
dK dma^Moa of the crO* kcto ofKO exxun- 
drvry laiioJy bee** ni*ny drfTcTeBt prep*r*- 
oce crduoqon bad hern card all of which invoked 
■» de gi f c of cell d e t e f xa ari oo B*flerw*nh* 
tried ad the meth o d * tboi available bat found 
■™* in be wridactory I wai even difficuli to 
polrmrkan wub mcral onhocH 
The mtn*tncaoo of Sa>lk ferftraeiicaooei 
mom more feude handJitif of the 
ceil and i* ibu* cDMKkrvbte La^rovement lo 
the cModufOcaa of CSF Sc>k rTw ^iyid e* oo* 
omd After uudyiog fixed and ojoed 
dmfied the tmonudein m 
CS mn cuty ififfmTO t) pe» and *ubc> pev Bf 
^rimrog t0 evher obKrvauota caade 1:7 Cubae 
Bd Schotfa aod S*rpDamd and Vhoenber^ 
cc a cfaafc d that the onKauaclear orih la 
CbT detdop from nmhipotetit leptoeDoaiaae*! 
Wm cell aod that cmeiqQeMh the varma* 
*®o^tide*r ocD t>pe» i ip i i ie ii dtfTerent «agei 
tf dai drvrtopcmrt 

Ihn b^podte^ can be »e«ed by coertuaiou* 
t^au* of vtable C3F crib MuOer aod od 
and Junker* laed the phaw ccnirait 
t®biBC[oe m an mvougaDcai of laUc CSF ceili 
^ dal at* ctaui an> traadormanoD of ta»c 
«i twin nuo anodarr jaobahly beat lac the cD. 
'tre di nwer d or deim>cd bv dw ceotnf- 
■aatKD >1 

fhe man pirp* of the proent urvetag tion 
*10 Wv the ahdity of njoooouciear cell* la 
7^ ■odtTgo traovfcrmaaoD from ooe cell 
»oodaT Viable cdk, after gmilc 
^Q^uaufc, ere studied ftru in phtvc cDotraa 
**** then after fixanoo aod 

Mtraca* axo it toial 
^T^ method has beea dpoibed bi detail 
babrr the pha< coruiaw nacrixopr 
™^«Hlt>pev CSr can be KletiDfied ibe 
“oeoeortearv pefynurfean and 
^'hrocytet w obtained by d< of Jc«cn 
(10 ctnm) and pbaw cooirwt rmcren- 
''hcTi the V atnber ctauai^d >100 white 


cdh differential ctami wav performed as well 
I order 10 obtain cSffnmxtal coun on *amp)a 
coruaiQlng <100 «vhn ccOi per 10 enun or to 
peodi» named preparauons dmpk redancata- 
tan chamber w as uicd One end of glan cylinder 
of 4 cm leoftb and I on mocr diameter a dipped 
ni melied v a seline and immediately thereafier 
appbed to dean, fa -Crtc >hde As the awflDc 
coob aod aibcQfiei, Jias the cyhoder to the 
vbde About 0 7 tnl cf frt^ CSF waa then de- 
poaicd m the cybodneal chamber After one 
hour tfae tupernxtam a nicked cfT w da Partrur 
pipette About 0 2 inJ cf tbe fluid n left and ihc 
cybnder a marked lirtiai the iJide ieavmg befaiod 

rug of mcLoc eodouQg Che tedlinented cells 
1 he (wparaDos a rvaminrd m phase contrad 
oucTOacope wnh wairr iiJuinta* lere (x40 
oailar I2 5 wide an^l \Mvn the uoipie n 
poor m white coUi (< 100 per 10 onm} dxffer 
enoa) cous n per f oriBc O at iba na^e of the 
etanmadoD One haDdird ctlb wen counted 
TV reBdual fliod n withdraw and (be prrpara 
tsoo atf-dnrd and umed wttb klayCrOowaJd' 
Otenaa 

O vamjdet that are bloody exarmnatxm m 
pha« tsxuTaii n cc* pceaibie The total cell 
count b door w th eomcntiODaJ methods 1 
obtant nansed ibde about I oil of the 
Y. allowed ID sediment for ooe bom m the seifa 
mentatioa rhamher 7 he nipemataiu b w tthdraw 
w lb PaneiiT pipette, the cyh rier removed from 
tbe dide and the scdimnu waJied w th mou g 
yrr frtn the prpetlc. A Lar* mint her of the eryih 
rootci B tfaarby washed away and mooofrreT 
of setme and red cell* e. left oe the shde 1 be 
pnparatioD h then ai -dned aad wamed w ih 
^lay-CfunvirBltPOmba 

^^'heQ the lample comaim many IcttkoeytEs, as 
(dr tnuance m meninan seduDcntatkat for one 
hour a too lorst Fhe revulc tt thick depodt I 
winch u u impcwwhir 10 wndy hsHi dual crQs 
mdcT the uatitKope [ ibe* cases Kdnaentaooo 
b kmlted to few emnutn 

lodiaa ink. was u<ed idr ftodybig the pbac;o- 
cvtmng capacTt) of the celb \t iV befuimi^ trf 
the wtflmematwo drop of Indian htk was 
adcWl to the sample Vfter one hour the prepara 
don was itilaed with May-Gdjnwald-Gtemia 
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BHATTAC3I\RSA ftVtlTXILS, BAim. AND %\TED 
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the mLunp piraroeier J! vthie)] jl>e power h com 
puled Noic Uut it H po<klble for in (0) to be Ie« 
thin 1 In fact, Ifit I IcNt than I forvraic 0 then 
it h lcv« than I for »U 0 In »ueh a cav U»e power 
of the te« dccTcawn to rero a* n iner t ami Tim h 
1 iDCHt peculbr ind umlcijrable propem For thU 
mvw we ha%-e abandoned the insT^tbaucm of tho 
te<t procedure 

1 he tablet qlsm in thit paper are excerpt from 
a «et of taljje* computed for a wide ran^e of 
parametric comlnnatiom. \ FORTRAN I\ pro- 
tjrani, l)AT\lS'r written for the CDC &400 ii 
a\-ajUbkr from the ouiIkwx, Thli procrara hat been 
wniten b> \Ir llenr> Todd OpiKal Sciencei 
Center UnneiMt^ ofArirona, Furton Anrona 

Rtn Ri Ncr* 

I Qmne K 1 \ Courv In Prnbabfl ty Theory 

New llircnun Brace nd Worid, Inc. 

lObd 

2. n in* D \1 D fEd.) \ toroaicd Cytulotty 
rrocTTtlinrt erf the Tewnm Symponum tn 
NuUKuatrJ Cytolotjy r.dlnbun{k C md S 
|J\U>ertiunr I td 1 tTll 


3. ruJwjJer M J Uecanaic ceD mxine bf d 
unw In \atorTutrd Cefl IdentiScaQon ul 
Cell Sordid (C L WTcd ind G F Bahr E<h.) 
Nor \orl, \c»deinJC Pre*. pp. 97 lOO. 

4 Cflbde Diiojch, W., Seterm, E-, Rnffro- 
nihl, C and C. The trchmque erf 
pohcy tu photomc Ui c" erf cerMcal wid affatal 
tmnrt. Vcia C> (of. frubfidned ibr pobiraden) 
S. K fnenulr I C and Tbcarll, B Cdl popuLw 
ooc cbaiaeimzadon mK&r*. \cta CjtoL 11* 

307-31^ •'’Ta 

G. Lehmann, C. L. Tanrif Suimval H>po<hari- 
New \cri John WOey and Sow. Oiip- 
ler 3 Seebon 2, and p. 34_ 

7 MendeohaO, It 1 croductlaa to rnrfubQnyiod 
Sutktxi, 'hid Ed, Bdnmt. CaJdbrnia. Wkif- 
wonh Publnhlfljr Co 1067 p. 13_ 

B S prmtii E. iind Sandritter \N Preicreemnf 
w th flow through lyMrtu liupitneomt irf 
hardware \cta CyloL (nrfimiitrd for pobBca* 

UCBl) 

O Van Dnia, \l and FuSvyJer M J Celltrfar 
paracnctm mraiutibJe in flow lyrtcrm (In 
SnnpodiDn on Vutoraaicd Cytafoyy) \cta 
OtoL ISl'^r-inO 1971 
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aOnNAS 
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All exiumnailant hctt done a( room irm- 
peraturc 

The roaieriaj com|»icri rf CSh crib o»n«jQed 
from healthy »uL^^cn ax>d from patlcnu nilTcring 
from various ncuroJoRlc dticasn, such as htroor- 
rh»Eic and Donhcniorri at^tc sircAr oiuluple 
•dcrorii, pcpiyneuntu, iotra- and exirnceieh^ 
turnon, and acute iwnJratOcnccphaliUt. Sedl* 
menu from about 3000 patienu were studletL 
In tlw following ‘"cellular acurilj** and “Uam- 
formailon »cthntj are to be understood only as 
flio roorphoJopH: chanftes obsat-cd In the celh, 
such as formation of folds or N-acuoles in the 
Qic^jbrmi, the rioTlopmroi cf pvirtlopoeCa, and 
transitory dianqn of cellular rtetdty 

KrsuuTs 

Frdmrmaitm n Pimr Ctf/rtsf \fkTW»fir 

In the samples cxamlrwd after a few mmutea of 
scdtroeouUon the freely su«pavd«l cetU could be 
studied before ihej rcxlied the plas* ihde Thb 
was nude pe^s^tJ^e by leerMog a cell comuotlj (a 
fbcus on lu down to the bottom- 
Lympltocytei attached poeri) to (he slide Most 
of them retained il*dr splwrical farm uochanRed. 

A few lytnphocj'tes shoned • small ejnepUmric 
tall” that som^mes Increased or denrasctl In 


\fany of the tnDnocjtoidi without pwodep^ 
were con Tried to macrophages In another wiy 
The sharply demaicatcd cell body was suddenly 
furrouDtJed by a faintly ducernlhle cManal 
oiTular cytoplasm. At the same tun; tf tb: 
external part of the cytcplaim gradoally bcctoe 
dower the nucleus decreased In deniltT br an.- 
riongated, and finally asnmjed the appearaocc 
of the nudctis of a macrephage. The "new 
forrnetr’ cytoplasm had In the mrantuac become 
Irreqular In outline tod the cell ajqiearrd as a 
typical tnacrophoge. 

Other moDocytosds see m ed to begin a trara- 
fonnaoon to maavphaga, but after a iWi2c tic 
cytoplasmic processes were vdlhdravm and the 
ccUs munied to ther origloal appearance. 

Some moDOc) lofds, pre fer ably the smaller ooes, 
dexTloped only sm^ p^cudopotha ilovdy cc 
lending round the cell, which at the same dmr 
flattened out as the nudeus became looser and 
mcae readOi discernible The denst) of the 
nudeui and of the qrUTdastn could vary fram 
one mJaute to the nret Sosneriroes they wot of 
cTjual dendt) with the mult that the inidear 
structure could not be dJstinguhhed froso tire 
cytopiastn. The cells assumed wying shapes 
vu] forms tad changed frocD ooe form to aDod» 
^^Qst of them were Irregular in outhDC and there- 


association with the de\Tlopfnent or dwappearanee 
of folds. Occasional K-mphoc) tes took on a “band- 
rolnw appearance (cf fV 2) The nucleus did 
not dian^ during ihb actbit) of the cytoplasm. 

freely lurpendcd In the flutd, the monocytoWs 
were more or lew spherical before they reached 
the slide, but from many of them thin or broad 
pieudopodia wtrr seen to project or withdraw 
Tbe roonocytoids NTUsed In sire as well m In 
density Soror wttt onl> sllRhUy larger than 
l>Tnphoc>ici, dllTcnng from them b> a higher 
density ar>d by a tendency to send out madxd 
pjeudopodla- Others were large someOmes 
30 to 40 p In diameter The larger the cells, ibe 
denser they tended to be The nucleus could act 
be distinguhbetl from the c\loplaun, but -acuala 
were discernible. 

\Vben the tnonocytolds reached the slide they 


attached vdihin seconds. Some of il cm underwent 
rapid morpholaric chantres (fig 1) The pw- 
dopodla observed during sedimentaooa spread 
out on the giau. clonpjtcd, and graduaih e»tab- 
bd>ed contact dili other broad cytopbumc 
ntc^K^opodCa, w hfch had In the otrtothTx- arended 

outline e/ the oialna began to be oucerwtbic 
ibe nuclear rormbranc cmeryed and became 
j^uaUy more dtfUnct, wliUe tbe nucie^Jms^ 
became lomcr \\1lhin a few minutes, the ori^nal 
cell had tramfonned Into a ^-plcal macroph^ 
vrith a vxJumlnous c>nopfaun and a round oval or 
Udncynihapcd nudcui. 


fore appraml “angular” On coruinuous obscJ^'v 
tlon fu^ a ctU vnu somnlmes sen to txamferm 
Into a macrophage In the course of 20 to 30 mm- 
utev Thread-fir teotteular processes exteoded 
from tl»e eyioplasm, pradually inerttuing b 
volume and detssU) and spreading round the 
tdl which finally assumed the charactctfsiic 
appearance of i macrophage. 

Marty mooocyiekK, however attached to the 
glass without uodcrgoinct am changes during the 
lime of observation, which amount^ to one-talf 
to I hour 

Id samples examined after 1 hour of setCmcBta- 
thro, monocytoMls were seen as round forms and 
as angular” forna Ocrasocul round utono- 
cytoids Were still seen trsndbnirfng into macrO' 
phages. On the vfhofe the miinbcr of inscrophagei 
was constant durmg a subsequent otwerMoao 
period of osic half to I hour Many '"angular” 
iDostocytolds underwent morpboJogK chaares, 
but at a dower rale than tbw ceils examined 
after a few tmmites of sedlmcnfaoon 

During cesmnued obsrmrtscm after the com 
pledoo of the tran>ft>-maticm, many oiacxciphages 
showed a sirOdng acta -Icy Their cytoplasm 
was undulating sharp folds appcaord lILe ridges 
In the cytoplasm, and pwrodopodia were extended 
in different directions. Tbe pseudopodla cwold 
/me tagtther hto Urge tnasses of crtcpiaim and 
in this way the cell changed shape complciely 
within minutes Tbe formation and disappearance 
of vacuoles cmld easily be followed. 



\m.-Dfr 1971 


nAMSFOJtu^TiOH or Hcr(ccn;tu<]t a ixi 


549 




^*° ^ ^ ma>aey>c»di ena cncrpbaJoB fbi I mydiut onkaom c»,»e (c) I 

■*“»««* Wniorrt,g.e trf 7 diirtoen Chfn^ |X »7) 


» •fWchfT Ic H» I»ai m nfipts 
“^^e«hhr per»o» I (hc»e laii^ilcv naD, 
Cmwlei »ere ■« in obJt 10 i 
^Per Umt rf the and tokrofihac^ 

twntrr of matniptia^ci w»i abo jmmll 
, here the ceflutar mp ty »» 

^ to pc. »*Betiinrt aH, mooocyteWi araj 
GnaS**” phafocytom 

larye tad nnjrerwo (Fn 5) Sodk 
^ cOBunied eaulotnmito <rf Indian mk 
^ coraamed oummxa macro- 
»» m«t procxunced n 
*hi,■JjkjtdaJ henxarhat^ and hemor 
fcfiinjt* MariHami pha^toot wai 

l^roto lOOprrcenirftbeeeON^cre loaded 
W* hemorrtgur 

omc „ d« appear«w 


bffotVred ntwneadaiare aod rit^ri 
beOrned ihew crU» to be rrdcul 


hikOocTtic ci4b and daubed ihem accordm^ to 
moapholoQic cHiena mu> three fuodamntaJ 
fcaroi l>D>phce>dc, mooocytK and plasmocyoc 
Cacb of ibe hmdamenui fbrnp had ba^ form, 
trarattiona] fca-n, guimJaird lorm, and a ipeclal 
fa™ ^'Soodertxm ) Keticuloototd edh be 
looked to <pedal (dniw. tnonocTtcadj rretn- 
bliOR Uood mopocyMs and Ebrocyt^ edh re 
lembltn^ fibeoWatO, and in*:nipba^ Ai macro- 
phaqa he ciaiaifici all mnporojdear ceUi that 
hav pha*DC>to*ed VH0Je «jJatance» (herno- 
■denn, henjaaadia, crythroertea and other cetk 
fat. etc) 

8avLa*wmed that aH thedembed inot«yieach 
develop Iran mulbnoteru teptomrn »eaJ stem 
cdl r ^ 

^ otT the end cC the omeicenth eroTOry u 
hai been debated nhether (yraphocyta «-^n 
differemuti: mio other t>prt of edit So far n 
hai not t^cn thown that they can differeraiatc 
im edb rf the (franuJcc^Qc or erythroevde 
•cne* On the other hand hmphocytri can, nr^ 
certain ccaaitiorr* trtnrfbrm bito macrophaaej 
ThfawaaohaeTVcdbyRebucl.daf. v»bom>died 
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lURNAS 


loi J5,\a.6 


In neiTOlotricalb IipbUH^ pmom ctllular acli%4lr In mch CST the mon btEurt «II fonts 
v*a< krw in CST Tl>c macrophac:«, vihlch 


\Ncrt fcv. In number (licnsnl lmJi;ciiflcant ch3i«;« 
in llir c>joplaMn. Slb;lu >Minl.llnc occurred but 
only rnrcK \-acuole-* ssbereas a cmaln perinuclear 
^rnnuiation w*< common Tlw rronocytoCcU were 
charactenuicali) Inacthc and Umt) \-Brwd I tile 
In afjpearancc 

In «7nic dJ<ea*ct, particuJarf} In acute mcnin^ 
encrpiialiits tubaxachnoidal bemoiThatjc, Intra 
cereljral lienutoma, and emboUc cerebral m 
farciron, a uell a^ after prteumocncrpJialoc;raph> 
tltc roonocyto*d< arwi tl>c macrophattei dremed a 
Hide \-arict> at rrxjrpl>tdQC»c ehani^ and the 
moooc>rokl jhov>rd a ttnUrtq iramfortnatlon 



could be «eetj 

E namatW] f Firpvtitm SVsmerf inxA Ifrr 

Cr^tKi^-Gunsa 

The fired and ttaioed cell reflected the ceDular 
actnit) obtened in phaK cootran niiao«eopT 
1 he cyioplarm of the macrophages was only 
basophiUc, bm it *\as readily rc c oq uli e d - 
The diapc and ap p e a r a nce of the nodeus and 
cyroplaun of the macTOphai.es and the mooo- 
ctroidi were the same as under the phase eoctrast 
ndcTOicopr as were alio the peudopoda of the 
moDocyiolds and the lymphocytes »(idi a “hand- 
nrirror” appearance (Tli; '*) 

Of special Interest were the slides prepansl 
from CSr coniamlnQ dlffcrcni forms of macro¬ 
phages and monoeyiadi whkh at the phaie 
cootr a n eomlnaiioo iieie characterued by 
tgorous iraniformaiiori aciitnty Tlie^c piepara- 
tiom couialned » munber of inooocytoidi amoof 
which It was easy to tr a ce tranMUoos from one 
cell type to another (Trt 3) The foeger a mooo- 
cyiosd had ptoprewed on lu cramfcrouiion 
to a macTOphagr the leu baophlUc was lO 
cyieplaun Coocondiantfy the duocaion net 
of the mideu tended to beco m e koer Thu type 
cf CSr showed a prtat -anaikm of tbe mar 
photogw appearance of ibe mooocyioids (FIr 4) 
Some of thein could eadly be uiKtikeo for nuD*' 
ceHs 


r>o ^ Two lyrophucyies with bandt foror appear 
ance Mjy-Orfim*akl-GiirTiaj (X 1000) 


/ th Ihhft #/ CS'E Crffr fn Ping^rnr Mn 
Ini 

Only nwoocyioidi and macrt^iagcs prtned 
able to phaForytUe Indian Ink The hmphocvtet 
never contained any phBgQ<rftt»ftl gnumles. 
The degree cf phawytod 'artrd from one 
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Pc 3 Mooocyioids 


Mar-Crto-JdCkm;. (X HW) 



\m-Ds. 1971 


■atAsjKauATttw or i«M«rnKaxA» ctiii 
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loifnQCB U infM w irlrOT tO the KtE Ot tT[fl « m - 
■■kn Pa%ihcTil tTrnphocytocKiaA and mtno- 
c nyak did m affect the iMg rai ioo of mooo- 
oadm He csold ocx dnnociitratB (nchul 
tTMeioa freo tymptocftBs to aaiocfto U the 
dtt cf UUnKiatioD, h dcJ ertbi.d by R bock. 

emdaded that the m owr i xt e ari 
luched ebe dc cf rrutrit y from tfac 

dam BKSCDcbyiDe and not from the blood. 

It k tberdixe pcadble dm po l y iu ocpboqo cfear 
nil netko m the CTCS b tm ficter diat trinnriann 
k> RES, raaloof to an outflow of acdraied 
crib bu the CSF 

iVuji'dkij lo J I ml IT * Sa^k^ and othoa, tbc 
CSF ctanan fibnUam or Ebroerm TbeM 
ttib, howeter are perhapa macropbagEi wttfa 
ka^ cytii^^laaitic pucet* or moDOCfUadi dm 
Mamed EbrocyP c app e ai aace riter havti% 
*fl*iied 10 the Durlof the coaomMos 

tbendoo cf riable moDocyioidi aod macro- 
P^afo, tadrrkhial crib can teen uodergoiaf 


_ Mim e (am and apeuraoco 

dcMdy reaembte d*»e of fiteoblaaa 
hm and Pomerit, »ho cnJtc u cd human 
^trr trib fro® awitn, empimieed tbe dt&iUty 
* tS paCobbtaf omaJ crib from numr crila 
be vanoBi diapei and farma of the 
ffnrrufinLi Sane of tbe tnacraphagea proated 
^ °T kcLure ippearraee The* wntm coo- 
**ted be masy diffoest faraa lo be manifaRn- 
tf bScnsM a(a^ ef trudorBiatm Tha 
** to CSF It h uBpor tau t 6ar the e* 
*®kw to be rioariy acquarated wbh tbc ahffdng 
JjP'**** «f oooocytK rrO< tn CSF otberwM 
•w taey readily be mtataken far OBUor osDa 
**>k aad hti Kbool claadfV aa tnacrophafn 
oaoeamdear crib that bav p ba fotTtiued 
r i httiTicet (hemnnderin. eiftlu o c f teJ and 
edk, fat, e*) It woold max ap- 

^ ■PT'^T the term macro^afe to tbo* 
tbu are uaudMiued * |;la* to 
crib rfci fa c y tin ili aTa . aa doenbed abov 
' ^ ^)* For ad moBOQOcfaar ritrm ali 

»htch harre phafoeytoned roQifa 
'r"***“» the term mooo otaj faar phaj o cyag 
“Oild be oacd 

^ *» unportant boea riinical point of 
to thain^oBfe macrophafe* aa paracular 
cBirwet cf the CNS that caoie 
^ ttic nic f+i*nei in cSF are accompamed by 
prtmoonced reaetkn of the macro- 
A rriath lerrea* la tbc number rf 
to the CSF with neaTOil total cdl 
° ***' ^'^10 the only ufo rf a patbi rf i^k 

p™w» b cres ' ' 

s^ifac mooocyteid. m the CSF ba> acreay 
*“ rtoderfo tranrfenttitioo cm gtaaa. 
AlB. ** appeetmed »by h hai been 

^ '^todf r tbein Into a rbdd «atic t«tesB 


wldi typcf and aobtypea ef aadk* Sayk. It b abo 
doubtftil wlKtha- liich a cla*iSciilioD would 
wn\x any dlnlraJ porpo* 

StHUAJtY 

Vlafaie htnoan CSF crib ae d bnented cd gla* 
HOT ttudied under the pba* c taiuan rnfaroacopc 
aiwt after K»u°°f *dth hlay-GrOnwald-Oieima. 

I The CSF Invariably cootalncd tynyho c y te i 
and aphnical moDOcytaub When the toopocy to ada 
attached to the fla**. many of them ritao^ed m 
farm arid appearance During tbc raaftmtaDcai 
p rrw^, m«TW monocyiotda dev el oped Into macTi> 
phage* Lymphocyte* onderHen m traiafanjia- 
tion 

2. AD different fmtsa of mooceyttridi, iodudrig 
maciophafe*, could phagocytize Indian Ink aa 
aina 1^ crythmeytes and hencwienn c* or 
It w* i ho e fa r e ctnliaied that the* crib briong 
to dw mctdomdothehal tyttem 

3 The d^Tce of tramfermatm wa* cerrelated 
ID tbe degree of phagocytoda and numher of 
atacrophage* It wai tow in normal CSF but 
h%h m cmam dncaar* of CNS 

4 I coodxdcrM »fach cfxiaed a pofy iu aphoBB- 
dear leukocyte r eact! oa in the CSF tbe 03 Ed&- 
cytofab and auarphaga unda-HCBt mlkug 

ehange* and Irrriy omfcraiado^ 
Then ■ tin* remoo to brilev that pofyiuckar 
eril teaeuQD m the C53 ituaLiUia an ouftow of 

a tu ^ ateiT * SDnocyneb tbe CSF 

3 OaaDficaxjxai cf moeocytcacb oo a mor 

phak^k mi tfifferrot trpo* and mbatpes 

wa* almoM hnpoarible beean* of tbe Uroog 
teodcoey cf tbe*c crib to undergo trandormadoo 

Acx*cn<ruiioia>> n 

Tlar inrotkatitt wa* aj p por ted ty tbc Medical 
Factilty cf the L ri rer at y (d Lund, tbe Swedbh 
Muhlpte S tk ro di Soriety and Airien CHterimidi 
FoundaDoo, MalnA 8r>cda 

The attritfe e*4ae* * t t hti gratttude to Vtn. 
Rann ^dgrtn far her vahubfe amtuance bi 
carryifig out the cytologic preparatkaa 

Ranamm 

1 Adxd Lectia® cn Palbriiigy hew \ark, 

Ifadxr 1934 

2 B an ow Mib , H Die Zrikn der CerrbrcapDal 

flJbfkrit ArriL Ptyekizt. Nerreskr lOD 333- 

373 1133 

5 Iven, J fi and Pomcrat. C. kL OtMTvadoM 

ca crib from aadoc fluid eriturtd fa rkre 

TeraaBrp liri.XIed.3 03 III 1047 

4 Jacoby F Xfaertgibaget. I Crib and Tmoti 

fa Critorr \ciL 2 (Itifli™- Ed) Lcaxlccf 

New\drl, Vademie Prr*, |«63, pp. 1-9J. 
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iOrkas 


Tei Ji 6 


> 



Fn 3. 0 tV) t hr t nj h3St>- 

c)ta that bare pb^focyteaed 
IixUoQ (ni fa) rlnn. 
tachnotd h j t iuuiitu gc >d 
3Lif*Grtfam-a}d-Gleiito 
(>C 1000) 


cdli from camharidn Wirtm, On »c\-cral oc 
caiiom, ibc) ofrvrvrd the Infrij? Jtjdmdual 
>)Tnpboc)'t<si u iliey proqroJ xh trmnrfariDCtl 
lino mull hi nocytei or macroph*<e», inarsiinff 
cinoplajrnJc rize and iacwilnc forricn material 
into thciB a peoce« that took about 30 mimitn 

Jacob/ cxprtspfd the OfJmoo that die tran*» 
fonnauon pe^em fa oot folsxd and that dfrret 
proof fa larking 

In the pte»ent imTiO^atloo, no CSF 1) mphorjie 
wai «een to tram/bmi to a macropha^ In the 
traf d»cnbed bj Rebuck rt al The CST “round 
eetfa that po«rt>ed ihfa pr op env \^en mooo- 
c)lo*da. 

The prejcnt lmT»ifami»on afro »ho^'cd that the 
moooc^noKl and macrophatxt phagocNnizc lodta 
Ink 0 t i 0 * and cr> ihroc>'trt a* ndl a* hemo- 
udenn » MW Acccrdjret to ih crtieria k( up by 
A^liofP for the rcticuioendothdial «)-jtern (RCS) 
lhc<t celfa belong to ibu ryytrtn 

Theit fa no txaton to bel»e%c that U c trara- 
(brmatkn of the monooxoicfa to macnapfiage«. 
dcKTibcd here, imt a*»ciated h ih am oevr 
fiematloa of c)topJa^JD or other cellular maicnai 
opeeialh rince the iran^ormaiion rxq urd onh a 
few minutci. The morphokiRic hangei which 
roooocyioidj m CSF undernml on flaw ocrtinrd 
b cr<eniiall> the »ame wm ti doenbed m culture* 
ofmammalUnexiKUtccdb Actrotdt«. te>Jarob>-* 
niooola^xr culture* of *uch ccUi besin malnlv 
« irn-H , round or oval monontaiih Many of 
them pnx off pscodopodia Then the ceU fucnire 
Braiually dia«ti Som nil. iiOT^ in ^ 
and -aiBu.. t*"™- f"™* 
nnidndOTn~ndcdf«ma»i*<- OneIn^ndual 
caU can be KXB to Inintlbnn Into a^ oUxn- t'T* 
accumn^ In the colnoo All the 
IrrrfpMi r of afT«ninince ant apabfc cf phago- 
qrto*!*. 


The tDoodCTtoidt b the CSF are iphmcaL On 
contact with giai* they attach to ft, and ft kcub 
that ihi* aiiachmcnt icrve* ai one factor necaaty 
for it* Inidanon of a transformation ptoco * . Soibc 
celli desTlop bio large macrophage* wberea* 
other* perdn b the loooocTTic Jtage m which 
they can undergo a vanetj cf change* m dupe. 
Soot ten* do not change. 

JIowTtw aiuehmeBt to glai* fa not enough/»r 
«r to initiate the tmufermadoD of the iD0aDC>ta4$, 
otherwise loott of thesn would cfe \ 'do p ntto 
macTc^ihage*, which u obrioudy dm the cae. 
The cdfa that are tranaformrd to various fbnm 
orut»t havx been nJmulaird already » rrr* re* 
nildrig b a charamerfatk change b morphology 
after contact vrlih the gla* thde id the botto m of 
ibe tedimraudon chamber *<ome monocytoHl* 
ibu* appear to be prcde*tu)ed to develop into 
tN-plcaJ macrophage*. 

fbe r tr oa g est auaTphage rooooc y mfd reaccoo 
ua» observed b tample* from patient* b whom 
(be CSF showed a prono u nced polynodcar 
reaction, a* b acute meniogo-encephaBm, *ub- 
arachnotdaJ hemorrhage bP ac erebral hematoma, 
and betPoir h aglc cerriiral mfamion ** 

According to Opre, “it fa oot tmpowiUe that 
potyouclear Iculoorte* together wuh other prod¬ 
uct* of ifavuc dfpcncraucm, *ene a* the pnoapaJ 
limulus Co the activity of mooanuclear cclh 
Pace and Good demonsirated an asaxiaoon 
between failure of hTupboouc migration and 
tranafornunon to macrophage* m cxpenmenially 
oduced neutropenia n rahtat L dng a aaodiBed 
RebucL ikb wbdow technique Lihdnskv turhed 
the »Qurre of monomidear* at the die of inflamma¬ 
tion b padent* with hemobfrutcuK Some of them 
had peripheral neutropenia or f>tnphopema or 
mooocytt^ierua. Ublruk} found that pcifpheral 
unitropenta veai regulaif) fortowed br dccrea*ed 
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/JraH iirwn Crntrr ScimJ tf Dr*iutr\ L frott Lmin iit L^mu Ur krttwl L S ^ 


1« 1939 ■nd othm, reponrd ttocir 

t^’orndoB o( i^Kcmfe morpholq^ cim^ In 
*xJn rf muwe cdli Emm bnu^n pprarmg 
tom Qulifnxnt tumon tn liic 
bcuD nd damn drvrtopcmt of tmnon in 
■iuk 


Id 1962, the uroflibon tor) poblUhed rmlfcof 
nrd) Sar iko dm^ la normal appearing buc 
cal tdb cf cM«T panortt Thry roaebrd dtag 
**£ atcuraty of 72 per cen in dhoirnlfwiinB 

koarm the panmu hh iham r mnr- rr mnri gon 

wgical pancm cootroh 

il** rreemt ork bv thu group hai rrdaird 
of nudtar maU?iuncy afcocuwd 
Q IAO ID the mliotk ph*«i 
, 9^^ “lir' anempied » reproduce thew 
fcii^ wnh raruble pjcw« In ow apertwre 
aeciiracy »t» Iwr bijtiaaftiale>aKm- 
thedacBoidc datnbudoo aaioed n^tufl 
®w Tha nnphrt cha iheranabk* tmed.tta' 
«ated llAkorr the oTtoia far (uhg 
'“*T*^«i*teddanfaire cnxcpannaiiKe. and 
^ niject to rnamtmpmJOOB The umber 
^ ’“tit ilAC B ihoinhl Id rary betworn 
«*«. and tt ar>hig wjtbra one 


ybe pwp o^ of thb trody »*» w lectnpc » 
r^^*"*’** the ^irarum of Type A. celepbaK 
tarphok^ channel that may be aren, 
**tDedecree lo ahach they arc prearot, and the 
■*™*cfe*na!ic«m-er perxxi of tme 


ortlirr (Cm 2. J and 41 and brcaukC the dr^eaw 
tuelfioipfananepttbelLalprolifaTaticn dmurbanre 
I he rxprrunenial cajei enrmwed of im cancer 
paomo »ub var>m« nagei of di^c^e ai niet 
dinatu 6m the mouth Table 1 diowi (far hiuo- 
lofpcalt) confirmed diasnotb of each cancer pa- 
nrnt Tbex paoenti aere Rneared vqurnaalh oa 
fDomniK, afirrnoon, and r\nimg b»u v,bco 
pamblc m that lome ob^erv-aaon could be u 
to whethfT the ocrt u r u ce of MAC or kiAC hie 
morptbofoio »ai reiated to orcadij rfavthm The 
imeark »ere tairn in each quadran of tbe buccal 
mncvaa of aO pauoiB The •fade* »rre lalielrd, 
fivd, and lax^ by the PapamroUou method 
EacfacaaeanaiEioHaarepTcmtedhi ibdei»« 
mnbodoloqv emrd The enure of 9U 
Jide* rme mdocBued and read » cbout IcbohI* 
edge of iDdiv(dual ibde engm 
It «ra9 artaanly deod e d that onl) ICU celU 
uould be counted and dranfird on eaefa ihde 
Stsce no aerual qtuouuuee dc^moon of the 
MAC-oegam boccal nccar ha* been made *.as 
hoped (hat thh reiatrv )y kn« number would help 
m 6i ure deffauDoo of iba ate 

A Zeta RA 38 Klidtacope « ih pianapochro- 
mJBc o fycu \ e» wa» tacd far dm Mudv Incunain- 
mg each (fade arrai nere mugfal tha wul repre- 
•<titanve with the objeem (23 x; By 

tfau mrao* arem repeetemam of the enure ibcle 
were wlectcd Coheren dumpa «ere Indoded 
the counted area to the degree that cbcv were 


"«ataacan ere oUn kn firm langue bUde 
on 21 panenu far ihu Hudy 1 be normal 
CDowned of fourteen dmul ttudeou 
a:f^LU had no cMdcnce of cmi eiu d i w aa. 
^kmorrol^m*^ For 

. ij****’ p«cai*ut) wqueoual «a>e«n 

twrw bau* None of these p»- 

hl«ry of ancer or an\ ocher 
^ n. tl* pa*t or pTTw u rscept psona- 

_ “ iI«Wrate m treiorria far tha dw- 



Ooce an area »ai leiecied a ib icamili^ power 
tbe 40x hJgb-drr objectne »a» u>ed lo erjumne 
count, and damfy the uciri b the field. Thn wm 
doDC without moMjiq the dide emuJ crery cell in 
that hvfa-dr) field hai been cliMfied A rtandard 
percentage blood eell calculator wat uied for re 
coc dln tt the Ending 

It mmt be med that tbe cgmxiuuu magnifWa 
oon far con firnibg the MAC a tOOOx od umner 
Htm. and that the rendu from ihaHurfy reiii onlr 
ID ihow abcawmabun men t400x 

IbeceUi weredruified a cc or du t g lo tbe fofkrw 
bgenteria —mpeificud ceD nocleut, ptLnotk 

(1'*^ I) I —prep>ln(mc uclei, ofnloudv nor 
maU w lb an oeoid nudeu* and aormaJ N C ratio 
(Fig 1) “2”—oormaD) maturmc oclet, round to 
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1 1959; Nitbargt, tad cubea, repor t e d their 
chertum d p^tttwic mspboRifk efaenge fa> 
■lein ol nmure ceiit tram batign p >petrla g 
oson duODt Crom maljgntDt mom la the 
WuMi and during dcNciopraait ol tomon In 

1> I96X, theaxaeUbontory pubQdted retulaa/ 
Ktreh far tht* chta^ m nortnat tppemnag hoc 
cal crik d* oocer pedenti. They rcaidied dtaff- 
cfBK tccnr tL j oT 72 per cent la daenoiuixtiag 
bet mthepadeettulhdbtzDtcxrtcertadaaD- 
oaetT MTgtad pa oent control 
^Icn re etiu »art by thh gnxip b» reined 
«f audeer tnabgTsxncy nModated 
OlAC) 10 the mitooc phnes 
Otny “hiN txKanpeed « repraduce then 
oh nntble ueces [o ow eipertence. 
'te^rnu e nc u ra c y an Igr. bat (UUfOcai eralaa* 
of the ncaiaed dgctfh* 

caact Thnla^JjrtthecfaeTinabk* te(crd.the 
eward the e m aia for 

amoated ehangei are oat quamadre, aod 
bf wfaject co msa tapt e u pon The mm ih r' i 
of crib trab itAC ti diot^ht to wy berween 
and n varying mnei withm one 
car 

li* faupuK of thu «udy v^n to tw ii^ K to 
the ye c ir mu of Type A. lelephaac 
fdurd. nnrpiajJcigic cfaangei tha may be »em, 
•••I tie degree to which ihct arc pretent, and the 
““wef anaooeioser perwdofoeoe 


onW (Cana 2, 3, and 4) and becau^ the dman 
lUeir imptirv in epttheiial pmfifanDoo dtrturbance 
Tbe cTpciunencal cana ccaanfied o» vt cancer 
pouenu (h varyiog naget of dnean t met 
cQaani from the mouth TabJ I thowi tbe tuato- 
logKally esefirmed fli»^ o nm of each cancer po- 
oem Theac paucrui were tm e ared aequeouaDy on 
menun^. aheraoco, and c\csii% basta when 
pTMiNr B> that acme obaervatioo could be made at 
to wfaetto" the cccuf ciicc of MAC or MAC-hke 
morpiMsfagy waa related to cnnadian ritythxn Tbe 
HDcart wm taken m acb quadrant of the buccal 
mucota ot ah panenu Tbe ibdea aere tahrlcd, 
frred. and oained by tbe PapanicoiaM CDedwd 
tachcateamaDonwaarvpmotiedb> hi tbdetaa 
mnhedoic^ cxnrnl Tbe sore «ne« of 90 
Uadet wrfc randoim^Td aipd read w thout knmil- 
edge f lodmdua] dide avin 
It wat arbiuniy dedded that only 100 ctQs 
would br esueted and damfied oe nch dide 
Sutee BO aennJ quanDOm defrmooo of tbe 
MAC-orgacrv buecaj leoear hat bm tuade, twaj 
hepped chat iho reiamriy low namfaer would lw4p 
IS frlture riHlmrirp n of that Bate 

A Zeb* RA 3S kllcrowspc with pUnapochro 
matic ob^eemet WH med for thu Kudy Inexacoui- 
ing each ibdc, areai were mt^hi that were repre- 
ncatn with the o bj c tir , (23x1 By 

dm meant arcai repnaeotam of tbe entire ibde 
were wlee red Cobereru dompa mere mduded m 
the counted area* tn the dcnice tha they woe 


klmwea amj klATUiAU 


BBC an ere tiken by Arm Co^ue hipA- 
** 74 paoent* far ihu tludy The nonnai 
ctn«rd of fatateen dental maieoli 
■fayecti had no evidence of cuiieii diteaae 
«^bwwyof*vfred«te For dbeaK cta>- 
IpBOenii u th [wonaiu) recjuential tmrart 
taken on cekh bM None of the* pa- 
™d p»u hmery of caneer or anr otba* 


» P»B or iKe«fQ cKcept pmtea- 

uhpwna^* ere adectrd became of 
or' cf llethcpOTvate in tmtmm far that di>- 


W^, prrvrtirt la pan ibe 4#th 

D«itJ r. ^ Ime™.raoaal Vworunew far 


pre«u 

Once an area wu telecied w tb aramnng power 
the 40 X higb-dry ol jj c t dr wai uied » mmm- 
count, and datnfy the nudd m tbe field Tbti was 
dooe w tbout nxmoq the ifade ucial every cell m 
that high-dry 6eid hat been dawfied A naaitTd 
prreenta«c blood cell caloilator war med far re¬ 
cording the Eodingr 

I mutt be noted tha tbe opamum maqmfira- 
OOD far coofinmng tbe MAC t* l(XXIX od miTw» r 
non, and that the retoJti Erotn Umuudy relatecoK 
tothovabaormaBcieireen i40Dx 

Tbrcdbwcrc b-dIVd according u the faOow 
mgcnieria ‘‘CT—aiperfloal ceD nudem, pylootM: 
(ItA I) I —prepyLnottc nuclei, olnkpujy Dc» 
mal w tb to ovnid uclewi and normal N C ratio 

(Fig n —twrcnalky marartiig midri, Tound *o 
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s~n»" The CTI**' 

^ MQJ'" ^ ,^^e. Act* 
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be Md tfat, U ooe time or ■nodi er fciur of the 
pukn bctrinj i.m.i i me Identified whh that 
<to e»e by that fif wfiin 

It hs been RUrd that the complete hlAC 
CDJctut (Type 5) b rriattd ID caoecT whlie mcom- 
ploe fxiai (T) pe 4) >ie ooc Suchdeal ana}y>h 
(FMrr' react (lefcabClty) of the dufOOTead tiling 


the aidrc mnei reiuhed m KrtmicjU Mgnificaace 
of the 5-typc cdJ flndmf (p - 0014) (Table V) 
TU* n^iu&amce refleeit the review of leverml te 
queiuiaJ Rucari, 100 cefh examined each one, and 
indicates that cnterla idr the mudeui of complete 
5tAC mfitiCDced the eaDcrr Dooeanccf dtEerenda- 
ilon fmder tbow cond ucd 
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mai 
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crvcrfd with fine reiKiJar diromaiin pitiemi (Fip 

0 3^ —maried N C niki chtre*c, marLed Id- 

CTcajc in Jhe nuclear jire aiid fighd) ilained 
belfrociiTDcutin Jn a roimtl, not o^'oid cudeui. 
(Thn cell reflet t5 ihe»itmlar manilestauoa lo iho*c 
»cea In auoaatlon with pcrnicwMii anetrua.') (ITi; 

2) 4"—dittflar rtO to the preceding tjpe with 
InCTcavd heteropjUtocit) of the chromailn, and 
Irregular and impcrfeci nuclear clear area (Fig 

3) 5”—nuclei reprewitlog ctmipletc MAC, 
forrorrl> dejoibed* (Pk; 4) 

Although tlu5 clawficaiion h arWtrarj It b 
hoped lhai it would record part of the ipectrum of 
chflnjrt fcen in ^•anoltt nuclear alierratioct 

Roult* 

Tlic normal ceil t) pet (0 t and 2) \aned with 
out anj apparent pattern and were colkra eh 
prcdotoinani. Tlicrefore for uboUuon of the 


Tantz J 

CAtt tie Vt TXmvw 

6*^ F Hepatoma 

60 \f Ca P uereai 

Cf M Nfmiuiic mda oma 

SO F CaxrlnomKoib aad dehpdra 

tkm 

C3 55 Ca eolon with li er metatuib 

&6 31 M Ca thyroid so metaitasb 

demoDic raced 


result!, only the 3 (mamraiion fanpafarnenO 4 
(mahiratlon Impairmcot plus betcropjknocity) 
and 5 (complete MAC) rj-pe celb arc Included. 

4 ^//iMifUgy Crain/ 

On |xuiird slides, a reasooable dmHancy in 
count of 3, 4 and 5 ceflj was recorded In all but 
aght of the 45 case «tnatiooi (Table II) Reason 
ahle nmnant) I defined bere as the total of ab- 
mwroalcdli recorded with less than a lOccDvaria- 
twm between slides, of the wide ■anacoos 

occumd In pauenu with cancer and ooc occurred 
In nonnal cootrolt. 

B ExftTmnial Rmlls 

Table Ilf shows the findinjrs of ahaomuJ celis in 
the control seri es . Note that most cases were teen 
to ha\-e type three nucld to scmqc de gr ee, but that 
In no Imtaoce were r^Tic 5 nuclei seen In thb group. 
The panenu with psonasb had an apparently in¬ 
significant Iftcrraie in the rjTic 3 category 

More abnormal rrudei were fomjtrf fa the 
cancer tenes than dihcr cf the control proup* 
(Table IVO The number cf aboonnaJ erfb axe 
small under these condltkms and ontp 3 cf the 
cancer cavs bad a signiScant a amber cf 5 and 
3-<>'pe nueki All but one cancer case had the 
(ncsMspIete ty-pe cf MAC (4) at cm time or an* 
other ^ control ca*es aj« ClU fa the cairgisy of 
havinc 4-t>'pe ccDi, but the perctntape » 
far below that of Use cancer series. 

If the 5-type crlj represents rJasrir NL^C, it may 
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Tabl* IV 

Fj^tnmnUi Cmm (Caarrr) 

D^UrU t)«rXAlf Ck ra D«7 Ln 

_ Ci1Ttt» __ _ _ 

) t 1 


C-l 9 — 

— 

M 3 10 

1 3 

C-I II — 

2 31 

CM B 3 

IB 2 

C-5 i - 

C4 


— IJ ~ 

— 11 14 

3 e 17 

— 10 3 

6 6 18 

— 14 lt» 

— 62 

— ii a 



Tail* V 

Dittmru tfilACkj U4C 

V tUm ilwfttUo 


Cucn 4 2 

Coacnfa 0 18 

p - i»14 


Ta«x VT 

•/il K MAC 

''utma U«rptW»p 


+ 


c^T" * * 

p - 048 


«a m tbct xp t nm tr u aJ 


Dncuacrv 

*n«ion jreiicT thin 10 p«-cent u 
t'pf 3. 4 *Dd 5 crib ta «ah 

trv I * °™ T rrflea one or tw pcmbdi 

^ repiutu loaccurati 
«■ lie btfTprmtioB erf (he crQ 

d* n. , , •W»tl £»ctar miy hive tnftuencci 

trfluBiiutirjr dM* anj or mmo 
reUted to c^jponie (Met o 


N ctnchMWDt can be drawn lefarthog diurnal 
or cvTxdlan ftaTthm effect co the ftnfhm erf ab- 
Dorma) crU nodeS Howrxer wxlc vanautn wai 
ootRl between ipetnom ccrfle irtkw tunea ls Cawt 
C3 04.andC5fTb*eIV) Tbe cwrt erf hepa 
nwTLt and thyroid oj j nnraa a (Cl and 6} were 
ea(KbtAt>f neftove snee do otae m m ot eoo- 
pin VIAC rfc f ded Only once is the u 
tilde pain lOvoMrif tboe rwocaiei weretupdoui 
eeUt (4-(ype) era The cue wufa cardnoraa of (be 
orfoa (C5) had finding erf MAG and 

XtACMike edb aJihoeqh acD doranested 11 a 
meiaMati* waa preaero. 

Tbe mM obvkiA XIAC ponove cam coetbt ol 
the remammi; etpotiue na] cam one « ih wide- 
•pTcad mrlanona (C3) «at bond pomlve in ihire 
of iTTr dide-pam the other w ih mriiicnatCHa 
(C4) WM pOBtiTc b tw of three thde-paJrt and 
ibe cate of carcraotna erf the pancrean (C2) was 
pond on both erf the turvey occanooi 

Thetcdaia a^xest that a vanaUe increase m the 
number of nndeaT aboorenalidet can be kch In 
canco- KTla when empared to controb Tbe 
chaDRct obm-*ed are rdairt tn the VIAC cooctpl 
de anb e d by Nicbiaxi, ailhou^ the fiodin^ were 
recorded while uan^ lr« than opumum ma y nlJk a- 
iJon nwt tci ted for coefirtnadon of th t riimm- 


CcFsaJjamv 

1 An mcTcaied manber of aboornnl nucld 
ar cu r Um q to our claafAcadoe occtxrcd tbe 
cancer tencs than m the cootrob 

2 XariadoDm moont of VlAC-t>pe nmrplwl 
oeyover period <rf two dayi hat been recorded In 
mr carter teriei 
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mcjt^r of com . 
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SormJ 


nwip:>nw 3plJlic*ili»i »< 
e :,l,ut>m lo the n-pf j n-U iMdimt n 

tJemflamT (p - OIS) hut W. « thM tbeJ t,-p<- 
cell (Tobk \ I) 

la o<l»- . «iK »» h<Hh of , 1 ^ 

of Itudei tKl 5t otntirtOTlh the f V ’ 

?„bM.Uutn»>. t~i to t. dmmJ desoee h, 
f-Ht* ceU. ■n>c lx* o' »,untt)>J one«e< m ^ 
lem ptTtfiKie* oof ln'np<™t»o of ih« 

S^Biin) other than » tsmparioo of the 4 ~.d 
'"TC"C--l«0‘«.ia.Jibothca.e..ba, 


\ l» 





DNA Values from Cytology m a Case of 
Palatal Caronoma 

P Phtzeh SoJl) Mli AND D H Pape PnJ!)^DJ)5 

miKb^ Xw/ff- ni C wLk M h nr p t dn Umatniwl DumU^ G^mtirr 


Cjm. 

A Emty-twQ yor old toAQ ^ Kf ) VM bo»- 
pniitwi kb » tuiocr on the r%hi lUe of the 
tab. Tbc unn oc had beea aoted » 
rix lacBila bcfciT aod had brcp 

b ffLia^ b Ma dace W'hra firrt Rcn u the 
h TiWr mnw (F^ 1) aod the fob' 
■tijddajitr Kinph Dodei were palpable at the 
dcbidde An etfiartxorf gtriaop km the naaor 
^ p tdaaaJ aad hbcolafk ewnfaiukm ic 
olcd poly moip bota orctaopa with mairy 



1 Wenetn tunwr rf the p«l..e »t«* 
bad developed about 6 mootbi 


(F ^ Tl Scncwi of the taroor nrCicc tor 
the tiOBCr by DNA-nK«wjrcnwtl» 
T*’^**'^ *t The Mime tirne aod d>o«vrd naU 
W lrum KTed pale t^W tiltb enlarged u- 
and miTwv majfiiB of c> tDpla*n Reroarl 
« Djupedir bflxilar and umpolar moaie* 
y rhe poor TOodiaoo of the paoeiit. 

. •bo rr«n (babetc* mdUna, ai ril a* 

|. ^ f«ipetaik» hDpr d e d the o p er a oop 

** a™ hi» lannly to ooat-aiedicBl 


berc be wet treated w th l Icati 
tKane<^)athJe pieparaiajm Ooe 
rmtifned eslracti of \Tician albuin the 
u ^ bldi m toixaw liTOwtb hat been atodled 
ao *P tbi^ t-* While daue oiJtum (ave 

“i^lflcfcu teailtt. b an erpeTtiBetii * tfa 


mW an aarltV tUTOcr krrd looker after prrtreat 
meri t with cxincta of Vk«cum abuss Dunnf 
the fctlktwlnc month* the nlcer anon healed aod 
the ttimor beeamr aniUrr When va ww the 
paont 6v mcotb* later he bad gained wdghi 



Ha 3 Hlnc^igr of taopy ■peeimeo cf the 
taeior ^frmatoaylm-Ccats. X3931. 

Fn 3 Smear ftocn the ttmar 
( Tapaak ofaoa amn X330) 

andtetlbederbutitnirefiaed rrrgtcal treaunent 
At thh thne «neai* bom the obedc atsficc ton 
tatord only epaiheUaJ edit Nine Tnrwirbt after 
eondntjoti* treannem with the homeopathic 
dJti^ hckfataUratlon became ncc cjir y a^aln 
The pailcii condjiloD bad conaderahty de- 
tenocaied The romor had g rown aad -ray 
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/ 


I 


"f** hicfc Dwwrrd tn the «3ee of the «o- 
cfcl ihedjf ffO cjtTdiMue bet cu be ex 
CM »beTe nr«n are toede freoa the 

tna-lbeS 

Rimrsoa 

L *b 14 S. a Za \VkUe^ oa ladar wkI «tee« 
“• feeOriortco Raktmewiatrwia eirf 

Mil 1,111111,11 rmd dfn tnmeetrajetaten 
druatmi, Uf^verwtr of Heulclberj Di- 
■TUfcn, ici6l 

O I \«*n- P kUl U udSamro 
R. Zur Ketmtoh 6rt (ohal^ioff on 
VT'" »fc«an II T mimtuu inicwk In- 
Hoppe-Se^kn Z pbywol dimw 
^ WltffiJ Bl iq^l ^ 

f •nd Niralvm, J CanrmsUtFvha 


Proewri uT yopeotfn v» \»tni fibujtj Ca 
peTwnueUl ID? I7> 

4 Lerai, R Beobeebrwier* i^rr die rtMObehe 
In jihj 'Henp* i dcr Behaadhsif der 
Traoce mj ope n mr in oad botrxhh m 
OcsrtaftjniDces Grueedofu 1C7 I96-17D 
1969 

Sl. Pflettr f The DN \ nninu ef aheefar macro- 
tod m-nOed aKeolar (rfl eerrsxcm 
VtaCflrf U 479H8V 1970 

6 LnchtnboTrT C Le' u eh w nbrryn- R od 

Dvne \ XI \ rmcrophox xm ro g •tvxh' I 
the fkaynhcK oudne aod (DHA) contra 

a erflt c/aormal and rrudjenari hnma Muo. 

Anwr J Path 30 SV-B^ 1954 

7 Sandnnrr W Xlethuda and mills m cpiastitB 

m I loaoducticn w Qoaiio- 

tatf*e Cy to cfa e nutry I (C L Uird, Ed ) 
Noe YoeX, Acad oj iic Prii, 19tjb 
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PPiraR AXO ►APE 
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F>o -1 in/i£»o in froc*r 

(TipjBictiw y 1,000) 



Tm. 5. Uolpoi*r mhoaii (b a ttmr 
(Pajiaflfcoiaou aaia. 


mmio . td on dcmonttrtwrf kic*J borw domjctttn. 
One tHnih *ArT ihr iccood asinasdaa ihc pjiifcnt 
ofhrart ^urc. Aimifay me*)«l loc»J tunv 
prOHih bm no mctitujci foui^ In idditjoD 
hepatic ciirhorb and a pmo^iocrd umioackrosi 
Hcreoh»mTd 

Matejuau a'o Nlmxw 

Ue ojrtuumJ the total DNA ctaiteot of 500 
Fculeerwuinerj auclo with the T yr twi rg Qto* 
phoaxnetrr I'MSP I/Zriit «t(h dteital lu 
•cannin; ana ctu amt \D 5CP The dipioid 
tilue io art>itrtJ 7 uniu «ai detereuned tae» 
uring botphcoTrt 

Rmxn 

The htoqpain (ror 6) ihtmrd pakt at C, 

4 Cs 9 C. and 16 0 u «\dl u axoir naclri *>hh 
32 C. HtnsrvTT there v-rre mam tnienncduie 
N-afue* and no clear cMt iumti con bens-een the 
duaet Therefxe poiypkiMhxaDaQ can be dnsoo- 
aratrd by ihr dmnbuDtn of the peals but the 
mtcnncdlate ITN ^-^•alue» ma\ be escpUiued 
b% uwplotth rrsulonc; from the u ptod mnotes 
or h> I>^A jtJthew 

DZXA'SXA 

1b the pubihhed ooc of a axailrd ahcolar 
cell camoonu onl} the i C and 4 C 

a»\rU*sbCtt>8C fanned Wtxi aod the other 
cbwr* svete -epantted '•■hilc muittpolar miit*« 
«enr seen ai fmjuenifr la the fuitoiocse prrpjs*' 
oom w In ihn case Thcrelbr'e ’•e fael that the 
variable DN \ •ahies In iha a*e are cti»c to DN-A 
nnthcsu It b unlilrh that DVA j>Dihe*b 
coQtlnued to the nuclei of th- rdoBated cells of 


\\ UianL Prof. Dr L E Ft iu codcgetv D 
reeVa of the lonlorte of MedfaiBe at the Kero- 
I b iK lm op m ifaye JUheh. far the pme£*fac v> per 
farm the mraauretmu in ha lab^KKies. 
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taf B Icow and ol cpri^ff labom- 

cda tHcnUtt nmmerce 
Dr FndBL 

Tie c b ' jpU Federal re qulr e tt mO rtUtfaig to the 
panxx ef gtryatfaefc^y are coetalocd tn thne 
dac aa e mc 


1 The COalcal Lal j»Jt-iUji ta I mvn i jvviu cpt Act 
rfl9C7(aiA) 

2 The Code ot Fcdenl Rc|pjlallaoi Thl 42, 
ChepttT I, part 74 Refodadoni tor Uceanre ot 
ChU labntorta. 

3 The Code Federal Reyulatke* Thle 20; 
Cl^*rIII,Pin403 "CnnrtttdocM far Cpv erafc of 
Smfea d ladcpcndcnt L^beratoda, reladog 
D (he Heahh Inarraoce (or the Aged ptrogmn ot 
*e iceW Seenrity AdwfofitratioQ 

h thot TarioM nurect the teirw cytoiofy attd 
ofcCaA eytnk^ are taterprtted to mean the 
ettd ia tjB ef aoaped, w ad ml , or erfoGaced 
^^hody laid*, or earylatea (or (a) detection of 
t*octt, piadUy pee-caDccTwn or hwmgn leikatt, 
Wui** or (b) tDonlurtag treat 

■*1 W Dtufug of rrarnal Gueu ooo-iarmal, 
^ ( J) the aMcwnest of fc mi-»i«i acdvtry to the 
Fee i«rpoae» of omreot Ucenaure cytokfly 
B« bdnde cylegeneoa, or daoe eulttire 


*eaKa. htaey prefis- gaopatbotafy" 
** ta be wed lynonytnotBiy whh qriokjjy 
eytnJogy 

■ the rrierint deaOi are eoDCalDed la the 
2?*^**^ Sa%fcB Regalattaa. HoM.e»a- (t b 
la order fire to aMmnarb brfefiy tha 
t -tbt wn ki Impro'iemrut Act of 1967 
?*« by the 90th Coogrm Sectfao 5 of PubOo 
^*0-174 amend, Part F "nik ID <rf the 
Ileahh Srrrice Act to mr l iwV cfinlcal 
*Mier the Qcra^ authority which 
^ had extended only to Uok^Kal prod- 
^^Taearaendmentdefine* i-Hnwl labaratory 
^"«e aasnnerce and general *copc cf Ifcem- 
*9 pu .falarr uhh prondon* far inuu tooa and 
nemptiOQi. kdaden* and 
j praaloci “CytoJogical ctamtna- 

■■ ■ waled ipedftcaDy 
tr lopinent of our mbject t* 

^ *hlcii, b ■manary ^jedfle* that 
^ *T***°«T lalwacary opera 
^ ScCTmrr W hi. ,r=.T 

F^Tkam L- P ■ Pt’:*™™. «* (b) 

ki a yr*4cnrr loTiag frtfimt ertab- 
ui.™ uepartment of Health, Educatka, 
tn (e) the pctfe«ional 
the prrwmel arri (d) the pby^ 

^®tian ** creadoo of the 

daw t- ““**■ the bro«l Gnda m 

Kt -^'tUaihe. Federal Rejaladon* are 
*'**«0 t fcnoukted by majority vote of a 


deUbet ati T C body but wide-ranging expert advice 
b uauaHy noght b their drafting and direrging 
view* and argnmesti arc umied before they are 
flnaUxed and bojaoe effeedre 

Rcvbioa of reguUtioo* b abo onefa more cadly 
cffcceed than b the amradment of an act of Coo- 
grea UkCI Both of the regakcory do cu t n enu per 
twiTtlnj to Cytology Lalxiraioriu, ( ) T tie 42, 
Pan 74 Regnlatkaa far Lknu i ir e of Cbnxal 
Laboratories, and (b) Thlc 20 Part 405, the hledi 
caic ReguiatfaDi, arc b mK stage cf rcnacai at 
preaent Accnrdmfjy we wQl dbcu» both the exi* 
log rcfulaikaia penainbg to cytopathokigy artd 
tfao pr ci p tB cd damfcs, bwoCar as these are devei 
oped 

Tide 42. Part 74—Regnlatiow far Licenaife of 
fTHrAr^l Laboratories—re co g iri aes Pathokgy as a 
diagnoMlc category teparate frotn CBntcal Chrm- 
Iftry Hematology Immunohematolcgy Radio- 
bfaaBa; and XQaobioiogy Pathology b ajb 
dhrldrd mto three procedures Exfahatrre Cytol¬ 
ogy Hasopaihoiogy and Oral Pathology The 
tegulaaons apply to laboratories which acc e pt 
^■■iiTwi.« b btemate commerce, (flreedy 

or Indlrecdy for the purpoae cf providiag mfdr 
tnadoD far the dbtgncrdi, prrventicct, or treatsoat 
^any t fl se aa: v inpilniKBi, or the aiajacurut of 
the hcahh, d rr^r. u Uheratory accepts on 
more than iOO ip em B tj as m the endra category of 
Pathology b any j-wlrTriT year the goaenl cue- 
gory «f Fatbolcgy a ceexnp^ btxs reguktlaa. 
Howorr b pr^edcK, afahadve cytofagy b 
CcEDsed as prccedore srparace and tSsnoct Cram 
hiftDpathofagy Bad cytopaihofagy lahormiones 
are lodtided b the licaaare program if they ro- 
cei ve more than 100 rytofagical gxeameca yearly 
b bcematr rranmefce 

The (ul^ect d Qoafity Control a deal with 
bothb genera] secdoo and m Bj h a tcuo omcriflc 
far cytofagy The general ecqoo (|74 20) pm- 
valcf (bat quality centroh most nchide 

( ) Prrvaitive mabteoaneg. scheduled bspec- 
tloQ. or temng far propc operadoo of eqmpmecit, 
▼aUdadoD of airvallaDcc of results, «iid 

re m edy cf de t tued deficteDeies, with rccnrdi 
darwlng these. 

(b) Phrdcal ackipiacy of the laboratory its 
equipment, and medbodt, far pedbnnance cf^ the 
labor a tory pr oeed ur cs far whKh Qeetaed. 

( ) 1 ^hribg of rea ge n t* a* to Identity comt ir- 
cratMe and date cvahiadaD of ihdr reaictlrity 

(d) lasDCifiate araUabdity of cun e n t labora¬ 
tory manoah wUch cotnpfateiy detail the dbg- 
■mmIc, control and cafibra^sn tedmiqQei b Ofjera- 
OOD b the labaratory 

( ) Dated appenral of any changes b tech- 
nlques 

(0 InKTUcdoo far ipecliiwti coQeetfao, pf WT 



Acta Ottccooka 

Ovrrrifbt C UTl by U» iBtfrsctlduJ ^rirfiij- of CfUle^ 


PnUt/fi CMJ. 


Forum on Cntena for Certification, Licensure and 
Quality Control of Cytology Laboratones 

UriJ Antg Ih rr-ttmmitj ISlk Santli/ic Urrlint 0/lit inmctm Stailj af CjliJigy n 

HokoImIu Harmt A cctmbtr 8 1970 


Moderator 

Leopold C Kdo, M D fialdmore Ma/^ia/id* 
Panldpanu 

Mama D HicDIn M D Atlanta^ Georgia 
WUlam Kaufaiann, M 1) Albany NtvAoA 
Donald \\ Pemirr M I) Winnipeg Canada 
C. P Schulnn, M D Lot Ancicln, CaUfomla 
George L. 1\ led, M D Cl iog^ lUmob 
Moderator Kom. The widerprcatl acreptarKe of 
eytofot^ ai a method of Ub^iorv dugmxii lia 
bnxo’ht upon u< a number of prolileTm luxing to 
do with letTl of laboraior> perfomuo'e 71»c 
pnnapal rcaiOD for d>e (Il/Ticulues that ue are 
about to dacutt lie* :n the fact that baref> ‘^5 >e*n 
ebp«cd «t>ce the \aJuc of eytokjg> ai a dUgnoMlc 
> capoo luM beeo rrcognbed The •ereptADce of 
ejtologi b> paihologifO u tuJI more recent e* 
oept for a few IzuUdduaU and laboracorie«> mas 
nv‘e partldpadon b) pathologvu date* from 1*^ 
oiward WltOc *n efTort u hang made to tralo 
)‘(7unc pathologiuj ia c>iolo(rv ihu efTort h tdU 
urr%Tn The oider patbologf u h*d to learn efioh 
ogv on ihaf own, aided b> po^u^Tadu4^e eouno 
and tecnlnan f 

There ha* been \en link efTort at rcgulaihig 
the le%el of periormancc ki c)-toiog> ubUJ the 
Laboratory l uipi ovcmcnt Vet in I9G7 eftablithcd 
LwbK crit^a for laboratonei engaged in Inief 
Uatc coouncfcc and Vfedicarc •ertlcer. Thb Act, 
which vnll be cb«au*ed « \Unfe dtinng tha pand 
dbcu don, led the American Society of Cytology 
to ciublhh a Committee oo Liectwin: which b- 
fued a number of ceroficate* to pcrrcmi wlthour 
training In pathology who were th er e b y authorized 
to pmetiee cytology under the aiapicc* of Medicare 
and inlerttatc cwnnieiTc Thcjc ceniScate* w^re 
Htoed diher on the wmsch of pait training *Dd 
expenence under the ro-called praDdfaiher 
clauie or after an exnnunatkm 

Ilm e\-er there are at ihli moment do roecha 
nbna either Internal or eattcmal to dw Uboratorie* 
that nxtld aJftire m of an adequate levr) of per- 


Pjlhoi(«bi lfY-ChfciSb«nio*pualofailUroare 
Inc. pTofewx of Patboiogy Thom*, JdTem« Med 

trial of peer-o.-aloaiian and tmln* 
ha* been apprmed and li beiof armufy Imple 
niented (Mar^ 1971) 


formance in c^notogy Quality coatirW b cct a 
louhTtt practiced, larpriy bccatae if b reiy d? 
6culf to hod an acceptable method It ii yfatuaDy 
certain, hmrm-er that the Icvd* of p*ribnnam ra 
cnoloqy are try tariaWe 

Aumeroui iodiyidtialj profoima] cod 

GoverntDenial orgamzatlom ha*c giyen cocuidcf 
able thoucht to the problem* W e are Indeed \cry 
fortunate to ha\e with ui thU montiag a di^ 
UnguKhed panel w ho arc gotng to diicuji for us a 
munbcT of pToblem* haying to do w 1th labcratcry 
Uceraurr a^ goalitr rtmtml. They are 

1 I>r Martin Hiciiin from Atlanta, Geerpa. 
I le b the Chief of the PaihoJocy L nit of the 
Center foe Dwase Control, H^th Service* 
and Mental Health AdmhuscrstiaD Pul:fic 
Health Service I S Depamtrtit of Health, 
Lducauon and Welfxre 
2. Dr Uilham Kaufmarm Cna Albany Nev 
A ork He ii the Patboiogwt Du t ' e tPf CEb* 
leal Laboratofv Center New Aort: Sate 
DeparUDent of Health 

3 Dr Don W Penner Irom WTm u peg Ca p a ri a. 
He u the Due c tof of Ljberatoi^ *t the 
\\ mnjpeg General Hospital and A**ocute 
Professor of Pathology at the Lnirenitv c# 
Winnipeg Dr Penner 1* here reproeniinf 
the College of Amcncan Pathologisti 
i Dr Quuic* P Schwinn from Lib Angek*, 
California He b the Head of Drrision «/ 
Cytopaihoiogv Lot Angcfc* County Ho«pi* 
tal, Arsocule Professor of Paihok^ at the 
loDTTSity of Southern CtEtomla iledkal 
School and Chainman, Comnilrtee oa Cyto- 
technology American Society of Cfaolcal 

PathoJojrtsts t 

S Dr George L WTed from Chlc^ TOtwi 
He b the Bkora-Rkse P rofe w or of Otwcics 
and Gynecology and Piofcwi of Pathofo^ 
at the L niiTnlty of Chicago I> IVTed 
repre*ent the \•K^r« of the I teniadoeal 
Aeadernr cf CvtoAcgy In his caparitT “ 
Chalmun of the Ootruniitee on Rrgim^tl*® 
and Llceroirc of the Academy 
Dr Xlanin Hlctlin will procrU a JunKuaiT 
critique of Federal Lawi and ReguUtioos perta®" 


t \Mbuuat Director Odd; Laboratory Scevi«». 
California State Departmest of PobOc Health 


J62 


\« ftt 197J 


K)Rnu ax ovTotoav LAmoxAitmiu 


5 * 3 $ 


b( » fcj TWBC tod tpprortl rf cytoiofy Ubor»- 

■da tf htentstE racntrcc. 

b[:.HkkGki 

TkererrenredfftlreqijlmacBti rdttlng to the 
pncrice rf qTiT*Thofaty tre ccottlncd b three 

1 Tkc CSnlctl Ltbocifcxte* ImproToamt Act 
rfr*7(CLIA) 

2 Tk; Code Fedenl Re^tkni Tide 42, 

I, ptrt 74 Rcfnltdoc* tor UcCTtforo 
C^rrla ] Ltbontorict 

2* The Code of Fcdcrtl Rq^olzaaoi Tide 2KX 
III, P«ft4Q5 “Coen fld omfif Covertfeof 
«nen tf I i riepe ud ait Ltbontorict, relatfaij 
® 4e Kethh Inituooce (*■ the Aged prugrtm of 
Vn i ri ty AdminiKJTtioo. 

** TtriCTJi TOixei the termi cytotogy end 
cytoiofy are bta pr etcd to taetn the 
«f tortped, wtofaed, or exCsEtced 
f*|Wy ftukl*, or erodttei lor ( ) detecdoo <rf 
r*^-ily pre-ctacaotu or bcaljfn h^Aau, 
<*■ Matttfaa, (b) momeonog trat 


^ , , ' ' w ouru*«i iiaai t-- 

^ tM' wignt of bwiQoenl tctrrity id tbo 
IWfwta of auTou D cem u re cywiagy 
., . ^ "cHtde eytofujed^ or dwjc coltafe 
^ of CDBoeedve ujm or 

p«Cw eytoptihokify" 
^ .rfth cT<o<on 

rtWttt deaji m cnaoiart to ihe 
Stnfct Rrguktnia hb 

y ® order fleet lo KBamtrtte bnefiy the 
U}»*ieorloi Improvcmnit Ad of 1967 
?^bT dw90ihContmi SeOioei 5 of PobOc 
tmewb PtrtFrfTdeinoftbe 
1,1 fcrricc Act to m ctu do c&mcDl 

under the Ucei>bf tatborrty whkfa 
^ ««ded oofy to bWoffict] prod 
1 J ” ****-*«J°>att drfipo cUaictI Itbmtcty 
TO aerce. tad jenertl npe ef lkea»- 
pwiBMn for reroettfoo tito 
tad eicinpuom, rtoUtkxa tad 
ten pTithle* Cytoioifctl ettnun*- 

fctoriodedipeeifieally 

t 'rhfch, m Kunmtry ipeafic* tht 

Secreury or ha a^eacy 
panWattm } pro^Tva, tad {b; 

^,^nr.rT tea, «t.b- 

_, FedertJ Rnfoiadoit* arc 

tWitod by «4^ ^ rf 


deflbe i Dihre body but wtdC'nmgbg opert adrice 
li UMttDy wuffat b their drtftbg tad tfiver^iaf 
vievra tad atTumenQ air isrhed bdbre dvy tre 
finaBted tad b e c cenr efi'ccth'e 

Rcvmoa of regultdou b tbo nuch onre eaady 
effected thta b the tmeadnmt of to tet of Coa- 
fiea ttelf Both cf the regobtory do cume rta per 
odning to Cytology LAbonuoriei, (a) TUk 42, 
Ptn 74 Regahtiiu far larriMiirc of Olbml 
Ltborvtonei. tod (b) Tide 20 Part 40\ the Vlcdl- 
c*re Rcfultdoas, tre b mxoe Atge of rerbiOD at 
praent. Acccrdbfiy « wiD dbam both the exbt 
lug regtdattont pembbg to cytopatboiogy tod 
tb pro po ted chtoget, frymVrr ai tboc are deiel- 

Tltle 42, Part 74—Regulttfoe* for Lfanunre of 
Qinfaal Laborttorica—recqialics Patfaolofy a* a 
diagDoAic cstegcry Kparttc from Omml Cboa* 
btry Hematnlngy IcmauDabasttology Rjdjo* 
btoDaay tad XHcmbfolcigy Pathology b nb' 
divided fano three p nxed nret Edbbttnr Cytol¬ 
ogy Mbtopttholcgy tad Oral Padwlofy The 
regulanooi apply to Uboratonet wtdeh accept 
•pecuaeaa b biuuxe ottiTTHTce, directly 

or b dir e cd y for tbe purpeae of pruritOig 
madoo far the dkgaeab, prevesdA or treaooent 
of aay d b ut a e cr faspainuai. or the ttacBneic of 
the hedtl cf maa If Ubeneory acetpo bo 
more than 100 ip eor mi m the retire etdegory of 
Padtofafy b asy year the cate¬ 

gory of P iholc^ b oecc^od fras r^rdmuti. 
Hoircver in practice, criolianTe eytofagv » 
laCB t eii to procedure vparatc tad diioact from 
hbtt^thology and cytopaihology labortmna 
are ochided la the li ce m ure program f they re- 
rctv mor than IX cytofagical giemacn >eariy 
b tolcrflatc commerce 

The aifcject of Quality Cootrol b dcah »ktth 
bothl a general toctict) aixl m njhaectkai g^edfic 
far cytol^ Tbe geoend toctfcm (|74 20) pra- 
ndn that quahty c^trob mus ifw-WhH,- 
( ) Prckuidct maintcaancc, Khednled 
dm, or foxtog loi proper operatiaa of eqtnpmcat, 
vaDdatfan of meth^^ wrvaEtace ^ reality and 
remedy ef det eu ed deflmenoci, with recerdi 
■bcming Ihete 

(b) Pbyaeal adequacy of the laboratory hi 
equipment, and oiedndi, for perfonntoce <rf tbe 
UboatoTf proce d t u eitcuhirh 
( ) Lahelbg cf rcageoQ ai to kJeoUty cottcn- 
tration and dale rraluanoei of tbefa n*livfty 
(d) Immediate avallabdlty of omenl labor*- 
(ory maauah wbfch cttnpietdy detail die dbg 
Dome, cmina) and caDbratwo iedmfcp»ei b oper*- 

tato b the labontory 

( ) Dated approralof any change* b lech- 
nlqurv 

fO Iiwnjctioo tar gcciincti coOcctfcti, 
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vaticm incf tnuMporuiion nhief) H-iU prwzdc »c 
cur*ic »ml clinically uvful rmjlu. 

Some of iIk in the fnertJ »cctkin on 

quality control arc not w rcadU> applicable in 
temu of cjnoloRy as tbc> arc in terms of chemical 
Of imcrobioJopical procedure*. 

The subsection on Quallt) Control in CcWlathT 
[I7+.26 (a)J in efTcci at tbe present time 
prtnHde* Dial the laboratory dueclor or super 
Ni-or qiialifted jn c>iokip> or cytotecbnoJo^ic re- 
fcnrt at least a 10 raodora sample of the gyne - 
co/ocica) smear* interp re ted at cepau t or beia^n 
In cy ujscTcencTs and all f^tvcoi&dcal 

coearr interpreted as su^icious or posftJvc Tht 
report h to be npned bj a pliystdan quahfied In 
pathoteo or cytology \il rjon-gyoccokiqical 
cyioJcN’lcat prrparaikm arc to be ryevur^ Iry a 
tiiiTCior or wpendsor qualified in cytology Me 
chantcal methods should prernde qu^q control 
iJrmiar to il»y; of otlrer nonmanual laboratory 
procedure*. All smear* are to be filed for at least 
tv.o STart from date of etamlrvatkm 

In tbe resided regulatiom a substitute para 
ttraph has been drafted sshkh contain* lire AjDoss 
ing important additkms tn regard to reports arxl 
treoeij 

(a) Coattdaciory speci m ens or Iruidequate 
case information must be documented in the re 
port io (he physloaxi. 

(b) riie initial scre ener aryi the res-iess-er are 
to be KiewiCed in the laboratory record kept hr 
eacl prdmen 

(cl ifaintmanee of foifcm-sqj record* of strs- 
pKtoij or positrsT (or the equivaienl) noean b 
mandaion 

id) A cofoplefe r eport ar reqy/red rrr 

cludcru; ihi mfonruiion 

In the res'Won the laborators report doe* ikh 
lia e to be n?»d by a phynciao paihoiotw or 


nppbcBm bboratoriei based on the performiDcc 
of refcmKC and “rcrerce'' laboraiorici menn^ 
rdmrtrW samples. Refercoee and referee Ubotacuriei 
axe further defined in the rcgulaitcBj m terms of 
their role id \-aJidarfng or exainming test iped- 
tPros. The regulation* arttirariTj set the fcwer 
runlt of pasun* perfonnance as s^ithin 10 per 
emtage point of the m/nimuni grade obtained by 
the rrferre Uboratortes, udih the arcptHjn rf ob- 
rlms/y rlesdant results T?>esc enterfa again relate 
dearly to chemiflry or nucroblolog} sacnples, but 
in cytopathotogy their rcievaocc b obscure 

Admittedly snee identical cytolofkal samples 
are not genemliy tsafUWe, since te fe reocc sod 
refirree laboratories ha\T rw been established yet 
in cy lopathology aial liocc a tmirenally accept 
able nuroericaJ grading lystcm has not been dc 
tdwd no official profidency test s y stem has bem 
appGed to any applicant or lloaisec hboratory as 
of this time 

In establishing pemnod standards the CSmical 
Laboratory Regulations refer to the sonienhat 
tooger-slanding Medicare ReguUtiom, mJ the 
fauetrelatiooihip b rather coropbnited There U 
sosne dissatidaerxe vilth thr*r penennr) standards 
because of ambigioq and ioopboie i , especial}) as 
they rebie ro eytopatholngr £Fert o being made 
to comet this, but deiaib are ladanp E essmaHy 
uaifierf penottod nandard* will probaWy be es¬ 
tablished Setuons 405 1312. 405 1313. aid 
■W IJ/iofTitle JO CbdeofrederalRegulattaii 
fthc Medicare Regulation*) define and hit q\ial£- 
catitmi for laboratory directoet, rupenisan, and 
trchnkal pemamrl, i cspct t i vtJ y ACt seokiQi are 
applicable to the interstate ticemure porm-am, 
with clar rdjritr)} nsioor extrpikB ifear Jan- 
uan I 1960 is substfTutfd for Juf) 1 1966 a* the 
bitie from whkh quahhdng rrperknee i* dated 
Sectloo 405 1314 cf the Medicare Reguiackra 


cynologist, but a pbyucian pathokigijc or cyiolo- 
gbt U required to n im all smears u hich are non 
gyrsccoiogKal and all gynecologic uiicai> which 
are tl e equtealeni of suspursou* or posenr Pic 
rcqiurcmcixl for rescrceoing the 10 sample of 
Dcgau •< and betugn gvnecologstal ^reriroctu b 
mtirted 

The mcrl »n*cA of profarsency teuing arc de 


iftjled m )74 40 Proedency tou are de'tgnated id 
gerienil to a<vat competnacy of oalf and adequacy 
of facihDcs, eqiupment reagents, p oecdum, and 
woring cooduloro for pertwroance of the pro- 
cedunr for hwh ltcm«d Proi-inon u made that 
tm may be conducted dunog «v^te inspeciton 
or omplei may be submitted at other lUncs by 
other The regular personrTel mutt cxaimw 

the (ett sample* using the nxidoc rocibod and in 

ihe iiroe ordinarily required _ 

fn the proficieTicy testing rtguUtlom there am 
requirements for determining the pciWance of 


H applicable without exceptroo, and oppean to 
ovemde the other penonnH standards. This lec 
two specifie* that a laboratory ma\ pefform ooh 
the pr ocedure* and tot* which are riihin the 
specsabtics or uibspeciahtic* In which the labaa- 
torn director b qualified or bi which there a a 
qualified so p erMror Co ns e q lendy a cytoiofv 
laboraton mav be dirrcied by a pbyskiin (tl 
ccrolied in QincaJ Anatoerucal Pathology by 
the Aoacrican Board of Patholopy or the Ammcaa 
Osteopathic Board of Patbokigy or cDgiblc ftr 
certification (b) certified or Iigihle Id anatomical 
pathology st clinical paiiwlopi or (c) certified by 
the American So u et y of Cytoiogy or poaesrinf 
quallficatxw* eqim'alent to those required for 
cenlficauon Fn^i o -ytoiogy Itboratory may 
be directed by 

“ an Iri^'iduaJ who has detnomtraicd com- 
tency through at le*« 7 years of oecumulattd 
experience to a podtloti of diagrxMtic respoosi- 
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btliry h ilv 6cti ctf cHrUcil cyiok^ or through 
3 jrtnc^fufl udc trtlolag In dlMiwrtlc cllnl^ 
QKibgjr bh lultibk codonriDmi a 
dto HpmNV tod by the pubthb- 
of iraiMt, taa, nd other public*tlom on 
(be ef exibhathe cyiotc^ which aro 

r*Tily •ckDCwledfed tod reengafated by the 
urdiol pa tjokc ts autharltatlvc la tbe fick) 
by kb if yo btiuc pt to and aerrfce b peidncnt 
nrUiV and i ra eard i podiloeu b rrcotfnbcd 
•obob of nwtbdoc by hb vcrpunce Into or 
r«trd of meinbcnhlp and b proCr^oit*! 

rwbwa b tUt SeW and by hti rredpt of other 

pcibtua] hmn for cxceOencc b the u* of 
Foratera b cdoJIaOve cytoJogy far the dia^ 
of a pathological eoodUkn 
Aa ta adthdcaa] lUtctnnx, deprtidh^ on the 
^strd tajuiun of the labornory the [qt»lifird] 
^•^**•*7 darcKr may ato wrve at Ibe labora- 


II *e permn drt^naued u dirreaor doei not 
^ tty tf tber quaMeadoni, far otjenpb If 
"i •M*c*b« labjraiory a»abbei cywpathoiogy 
* tder eattforkt or proce dta n tod th: Ubor»- 
^ ^ cf tta a yahacd bccatwe of campetftace or 
b w of the otlKT cetegorw but airf 
^tt^ ilnbea^NrofthecteopathDiaCT 
tB M pom ow or taoihrr of the ^aecUl 
rfT. I required la the fareir^ 

«*e bUramey dinwor 

_ F ttM iquil^ ti ferwnd aupervtoor n n 
'T™ ® he * the premiaei all of the otoe la 
“^fyioknfcil aereemag b hHnir pefanoed. 
r*“^* the dbretw h not ipedficaliy requiird to 
htb dureioe k qtialiSed b cytokgy according 
» aiwheT of the cnieila, the renerel auper 
. * dtdegy may adualiv be tnetfical »ecb- 
da^w_^ « of the areei cn which ihetr a 
with ibe blcrpnrurion of tbe irgula- 
^ _ , Medicare RegiiUiloni do not recoifnbe 
*nd er p e ikiat wtuch are 
'-nT^\ I “”*1**"*^ h* CT to if cb ioioqy *a 
t^iTw ■ 7^ ^ (rneral dbical Uboraiory 
erpmcnce iratfing to qtiaBdcauoo b 
T otale up ihk defeimey 
T^bfadow of cyiotfrhnobqttl are 

** ^ “*1^ »etn, nowhere b the 
. ° *lc [hat eyuweener* ha^•e to be 
I Xlethcare Regulauom Sec 
^ the Wrm rbnlca] Uboratory wvb- 
fWw "f ined and quaUScaiiotM are boed. 

dc^nated to pio6ctenily 
Uher—r-^"**^ pneral uiperrUoo tte rlWcal 
which require the ewTct* of lode- 
TeeW respoembtOty N 

b tbh eon- 
oodrr the reguladom w they 


arc tnteqteeted at prewnt anybody can yrrecn 
itnean b a cytoloqy Uba lory under the ajprr 
TlnoD or darction of qualiBcd perajn Tbe prev¬ 
ent quality rantmi regulauom provide that the 
rcNcrcco cf or rcviewei of the 10 »iDple be 
qtuUiAed dj i'r c t ca ' or tuperviNor or t lea* meet 
tbe requimaaitt of tbe ey lotrchnologtu r- dc 
Aoed In the proposed revroon of the qual ty on 
trol rcgulatkn the re wri 'e nj ci must he t Ww 
nipervTWry eytotrchnolognt, wluch n et 
undefined 

General Provwjom air comabed m Subport & 
amd deal with the handbng of rreotth and reponv 
■nablmancT of equipment and Canhum, ursprr 
doo, and hange tn owncrdiq a kry perwmnrl 

It h required that rreorth of observ uoo be 
oiade concm rently wuh each step in tbe examioa- 

uon. Lrpt t Irmt tw ars aftn the diuqnour 
eport h WTJt out. and aiiabie tar rttpeclKwi 

IVrwmoel le t ordt must hr cunmi and show 
each ctnpkerTe irabing npenmee d le^ and 
dain of etnptovmeni 

hperunm acu sooo inudi are to mclixle n 
idmafytoq umber namr and other ulrfuihca 
tun of the penori Crm whom kubnucted. if av d 
I k the naac of the phyunan. prison at bha 
tory aubmitung tbe iprrunen the dair roUrned 
and the date reenved m the Uhora ory theroodi- 

uoo, if uo«iwJwiory the irsi p erfa i u rd and the 
reuiJtanddai of rompletion 

I he laboraierv report ts to be wnt piwnpth 
I the tubmang pbyucia oi other pmorw od 

eopy w t br reuunrd t least t yearr C to- 
dlagocMTs are required l be m ettabbshed otnoeti- 
biure The geoend pros uoo* are •omewhat 
re p e tio ou of il« gmeral wibwnnn oo QuaUn 
Control, rrsiatmg that kpaee Caciiiurs. aod n|mp- 
torni are to be adequate nd free Erora baranl, 
and irfaiiiiu ag lO 1 be equiptzmi tnamterumcc 

1 he bdrrai agrory respomiblc for mfarcrmmt 
of the CUA k gnen great leeway in the content 
and frequency of e porU required of ppUcanu 
od Uremeei Tlw rrgulanom are Ko rather broad 
to w e lu Bgt InqieeUOTa, wtarh isun be ronde t 
leag an mliy and wherwrr Crom unjo to timr 

I practice, ppiranu are asked rmtulK i 
■ubfiwt tairty detailed repoTH regarding dtrectory 
•uper»»^ory irrhnological, and cy toterhnoloqical 
prramnd only Requevts far additional persomiel 
nfarmalion are the reml of ag u e new in the uu 
tul fTpoTtmg of quahflcauorei Renewal pplica- 
llom include gaim and li>,yw of pcisdamirt m ihe^ 

AppLcant are not required to fill out rep or t 
Iwdog taiegann of mu pwfcj pr d . olurae 
trehn^uet nwd, equjptneiu nd £ae0 wt, and 
quality control pi o gr am s Iketadi regardu^ the>e 
areobiabed by the gosemroem rraijmvcTi during 
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\auon, arxl Irnn^portaUiiD which will prtn-idc ac 
curate aruJ cJ/nicaJfy u^cYui roufu 

Some of ihc pro\-uiOTu In ihc jfrwr*/ KXtkm On 
qua]it> cooirol arp not ai mdlly applicable tn 
tmm of c) toloto w the) arc In tenn* of cbeinical 
or mkrobiolocicaJ procedure* 

The jub*ectkm On Qualltj Cwirroi In IlxWiath-c 
C>nQioi:y [|74 20 (a)J In effect at the pretime 
prmidrj that the bhoralorj dimtor or (uper 
\l-or qtiaJiiicd In c>lokjcr> or c^totechoologw rr- 

armf at leait a 10 random lamptc of the R>Tie 

coloi,lcal cnean Interpreted a nettarivr or beni^ 
b) i:>lo<JTwcrf and all pi’nrt'oiopical 

cnear* interpreted a« nitplciour or podiI\-e The 
report b to be dpned b) a physician qualified In 
pjfholoio or cyTototo AU r>on-o-r>eT:ok»t;icaI 
cyiokx’ical preparaDont arc to be m'urj by a 
director or iupen-l«or qualHled in cj-toiotn Me* 
chankal methixh ihould ptmide quaLt> controb 
*imJlar to dnvr of other nonmaxuul latwratory 
prwrdurei VJI «ncan are to be filed for at leajt 
two t'Can from datecfcximiaaiion 

In the revt'cd mpilatlorM a tubttitute para 
Rraph har been drafted which cootain* the foOow 
int; important adduron tn rrpard to reponr and 
rcrotd 

(.a) Lo^athfaeton q>fciinen< or Inadequate 
ca^ lofonnaiion mutt be documented ta the rr* 
port <o Che ph\ oetao. 

(b) rhe Iniual tcf remr aod the mHewer are 
to lie Identified in the laboraior) rreord iept for 
each pedtoen 

(c) Maintenance of foUowtip record* of «»v 
pk-uru exf pO'lusT (or ihe eqm\alent) ^meari U 
maada^or^ 

(dt A cooipkte annual tepoa b required, io* 
cludlnc* thi mformaiion 

In the rechion the Jaboraron rrpori dor* not 
ha'.T to be rtcanf h) a phyilcian pachobcttt or 
c>ioloqi u but a pht-sician pacliotoci t or c>iolo- 
pBi u required to rrevu all nnean which are non 
ftynecolocical, and all (r\f>ecoioqr roear> whkh 
are the equK-alcnt of *u»p*cwia or powtne The 
reqvunroent for re^crcmlret the lU lampk- of 
orcaute and benirtt <pT>eroloi;icaJ jpei mm* m 
retained 

I he merhamc^ of proficiency imrnK are de¬ 
filed in |74 +0 Profioenc) ten* are de«anated lo 
general to a>w-» competeoo of naff and adequacy 
of lociUixw rquipmmt, reagents proced rw and 
\ ocilrtc; condiuooa for peTfcwroance of the pro- 
cfdum fc» v.lixJi Iccn^ Proi-iiwn J made that 
rru may l>e conducted during on-dtc inspection 
or laropfe* may be robrolncd at other iltnra by 
other roeam The reytular perionncl muM examine 
the ten ompJe* uartg the nxiitae method, and lo 
the ardinMftt} required 

In the profiocficy tewbs rcgulatiom thero am 
requlnnwnt* for detmnfeine the perforoance of 


\a.5 

applicant laboratorte* bwed on the pertbrnttocc 
of reference imd ^referee*’laboratoc>cir«ei\-i^ 
wta/a-af lampfe*. Reference and rcfeicc labocatoriel 
arc furtlirr defined In the regutauom In icma of 
their rtilc In iTdidaiing or ctamminp test iped- 
mnu. The rr^nladora arbjtrari/y ret the tjwer 
Dodt of pa*<Jng paformance a* whhln 10 per 
ccnUKC polnu of the nrinlmum grade obtained bf 
the referee laboratories, with the exception cf ob- 
\ioudy deifant result* These criteria again relate 
ckariy lo chemlftry or microbWogy jamplei, but 
In cytopatholoo their rdes-ance b ofucure 

Itftnittedly dnee fdendrai cytoii^rfcal sampbs 
are not perteraDy ai'aHahle *mce reference aod 
referre jahoraioTfes hase do< been csubWied yet 
In cytopaihology and *lnce a uirircmlK accept 
able numcricaJ gradjui; lyttcm has not been de 
idsed no official proficiency test lysteni ha* been 
applied to am applicant or llcen»ce laboratory at 

this lime. 

In csubUihlng perKond standards, die Qinkal 
Laboratory Regulatara refer to the itHDcwhaf 
longrr-nanding Mrdkarc Regulation*, aai the 
foieirrlaiiorwhip a rather conqiJlnittd Thor b 
mnednsaddactioo with ihoe pcnocaei nandards 
because ef ambigul^ aod bopboles, espec ia lly as 
they rrlaie to cytopathofogN Effort b b(io« made 
to co r ie ct U h, but detaib are bAmg L TflruaQy 
uiufied persorind itandards will prohahh be er- 
tab) died Senionj 405 1312, 4(^1313 and 
405 1315 of Tide 20 Dode of FedrraJ Rcijtilaisow 
(the Mwhearo Regulatiow) define and tat quahfr 
duons for bborarory dmnecs, rupen’hon, and 
technical penoond, irsp e tti •ely All secticea are 
applicable to the mirrstaie h e ens u re pro-raa, 
with the rebn rii minor exceptMo that Jan- 
uarv I 1968 b »ub*uiuted for Juh 1 1966 as the 
tune from which qiuhAiog exprnnrv b dated 
Vctioo 405 1314 o* the Medicare Regubtjoco 
I* applicable without exception, and appears to 
osTfnde the other personnel standard*. Thi* ^ 
two qienfici th t a bhoraiory tnai perform onh 
the procedum and te*t» which arc withm the 
•prctaUtier or fubrpecxahiiei in which the Ubora- 
ion director o qualified or in which there ti a 
qualified «upem«ir Corarquenil a cvtologi 
bboraiory raa\ be directed Lrv a phisicbn (at 
ccrtilied io Clinical «W Anatomical Patbokftr be 
the Aioerican Board of Paibokiffy or the American 
C^teopaihic Board of Pathologi or elitibb &r 
ceruC auon (h) cerufied or ebitibie m anattwiical 
pathology sr rllmral paihcicpi w (c) certihixi bv 
the American Socseq of Cytoiopy or posiesting 
qualibcaoons eq naJent to tho>e required for 
certifioiuoTi nnalK a cytolopy labOTatcry mav 
Im directed bt 

«n indntdua} who hai deuionstrafcd com- 
tency through at feast 7 \-ear* of accuroubted 
cxpeTrience In a pcwilioo of dutt;no»tk: rr<pon*t- 
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ro»uM cr*y ckTOLocn 


UtT h ita* irU of lialrftl ctidIo^) or thrtM^h 
Jyoa^U] Dmr train^ la diacD^Dc 
cietrv hfa natJc cntkrytnftit br a pfi>ri 
CM Kpmior amd l>y the poha«h> 
of (reaxs. irnj, hkJ o« 1 mt pobficatiom oq 
( k «i)(n of crfeitiih qtofwy «hkh are 
■(iattiWcrd aad iwa^^lred by the 
■fkaifrtirwDn *1 twiboriiith In thr fietd 
U b imiuiuiut to rai «r\ ire te pertinent 
•artin tod re«earrti podiiom le rrroiTilred 
■tefc cf nrdcfaic bj bh att quanre Into or 
•'irfoftrfflbmhip uid offire in prtfeauorul 
* tfjj firU and by Km rrcrlpt of othre 
hwn for r v eOerxe bi the u<r of 
b eifctaih rjtokxrv for the dia^ 
»*rf pathJoakal roodhk* 

Ai a ridmonal wiTTBeni, drpmdi/^ on the 
ta etko rf the latxMiory the [qtaallfied] 
“*nwT (Erretor mar ako ^ »i the Ubora- 


^ die perxii de^oated dkmor doet not 
niT ^ qtuli 6 eatb»s for treatnpfo tf 
I I'binrwry comb fa xi eywpaihoioio 

^«ioatfwfcior prwrdnrri and the labora 
J*'^** ' ^ bec*w« of eoenpetmre or 

" w of the other rainmn bat m4 
BneT*^ of the e> fopathotaffr 

— y. « or another of the tpeeial 

JT*®***^ •«« rrrjikred In the fortroto^ 
dwrciar 

^P"^<Hatfletl e ipnenl etqjen r«r b rr- 
^ _ .|f ^ pimtia.1 alJ of the tune bt 
•nrotine b beiasf p e r tonae d 
k tf j- oot ipedfically rrtpjord to 

*,L ,,*“?^'’^*^cnima. the aeneral aoper 
•^-1 *“y *aa*Oy be mrtQcal iceb- 

-^1 f “ ** of the arear h which there a 
TlI^^ Bh the tnterpmacfon of the rerula- 
4 b ^ ■ , ^'^^**re Reeulatkew do not reeo^nire 
trarnfan end eapcrfonce which are 
^ erwtecbnotajy et 
^ leneral dfaifcal laboraiory 
feadtm to tpiaRfxattoo b 
dcdpitfLlf**^'^ up lh» dcficimcy 

tteri b ^ cylotcchnoloBte are 

of the CEnkal Lnbora- 

*^*«^L.**a' *'™’ nowhere h the 

owr ^--.”* qrerereencr* hare to be 
XletOcare Refulauooi See 
■*rt, t A ™ clariol laboratory teeb- 

TW JLZ™ quaEflcailom are Qtted. 

to preAnentiy 

l*er,^ »^o-n 4 oD the cflnica l 

piadfcTl^*^ reel Hire the atrebe o( Indc 
^en4 and retponohUlty N 

^ " ®adc to cytoiofy In thb eoo- 

•nd under the rrfulaikTO aa they 


are Interpreirti presm mlmth m- 

rmrare in rytojoti Uboi rv imdrt the ja 
bion or d rntion ut q djJ d jxrror I he prt^ 
ml quabty cnocit)! rry Ltixjcr- proMiir Lj the 
iT«c r rriier or irMewcr j 4 he lo \jrapie lx 
qiiatUied director or wipn twji w leaM meet 
the requoiiui uti of the oto hnofoe de 
fuird I the propoxd fe^ -*)o ot bp | uL oo 
trof mpilattom the rrw.rr»neT mu-t lx IrjNt 
Miprr\»«cs c> otrchnoinc wh*.h in ei 
andetinrd 

GrrMTa] Prottooo* re inuineiJ lei S lipjj t 
nd deal w th the handJuty Lit rrrortJ ani eporlq 
RU tmaacr of rq i p mc n and Ian] lr> LnNpei 
am, and hantir owner^up or key perNCianel 
It retpured tha moerf. of ofrerv uxi be 
made rotxarrmih w th arh cep ui ibe rumioa 
UOD, kept I iraa t* ears fier the dianno^tK 
rrpon tro out, ajid aibUe for mtprrum 
PcrwinnH i r tuil oucti he cirrmi and do* 
ath mipio>rr tra nirej rrjxnmre d lev nd 
datn of miplo\reeti 

Spreunm accev*ieat mortb re » mclude an 
idrDtif>Bat umber oamr nd other ideouhca 
tim of the perm froni hus Nobosiml, \1 atail 
ble the oatne of Ur physinan. pereoo or labora¬ 
tory mfies orv the tpemneri he date eoUectrd 
od ibe date rremrd m the bba Tory the coodi 
OOQ, if l■tntrfBrnry the perfcrr^ nd the 
rruli nd dai ofcwnpktim 
nr bberatexy rrpen n » he m promptl) 
to the wtwTM ULM phyenart or other petuq and 
copy b to be reiairrd t ien t« yean C to- 
dia^iriMW are required to he bi twubliihed nocneif 
clanire Tbe troera) prtwjoom are ntnewha 
repet opts cf tbe reoereJ wibNertioo on Qtiaiuy 
Cootrot. retUDna that ipace factiioei, and equip- 
mml are t be adequate and free from hazard, 
nd n& ri in g attain to the equipment mamtenanee 

n* foderal a^mey re^pooubie for enforcement 
of tbe ra.I A b HTvcn freat leeway m the cootent 
and frequency of reports required of appbcmnti 
and Br e mecj The rrituladooi are ahoraibre broad 
concerning unpecuom, which rmni be made at 
teas aniw uiUy and othcrwbe from time to time 
In practice, applicaim are adied inhial}r to 
aufnnh Curty deta led report! req ai dinf directory 
(wperrhory technofo^ral, and cytoieebnofoqtoal 
u cia iii iri only Rtqocra for additkmal p e r a Juu d 
mfomiaiKW re the rmb of Ta^imeo In the Ini¬ 
tial re per ti nq of quafificatiooi Renewal appOca- 
UODB inchide qaim and ip«rei of pemncl tn thoo 
ca tcq o i ie v 

AppOcant! are not reqmj c U n fill out re p o iu 
Bidnc cateqcTO of eeta performed, rolume, 
irehniqua toed, equipment and fadlldei, >twH 
quality cootrol pr o qiam* . Dctaib rr iaidln there 
are obalncd by the government examlncn durh^ 
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otaje of 

acttl^!!^ O TL ■ ^•**^10^ f^^KTtion ^ 


^ *TO«rn7 ^ Cm '^'th oX ,L ttJ r^ 

ui /968 „ ''^ "•iTjSr"'™” dw 7t “’"' 


thevrtw,. ’■ '*“*'“^*l«n „ ., ~'^ QoitW - ''^■■■*'‘0«i Uhm ,iil.—'"i'a 

“:s-rr'^-2£' l=?S3#=... 

*od djia ,o eduJ?L!r^ '° ^iife rr*.,i a hcU . ^ "P*' b*od crJ^L 

ejuHj^hment erf-^ ^ posjfbUjtj-Zbr dir ^ ^'T"^ of ,i»^ Sacui 

^ ^ rublua>T OT^ ^ «„>. « 6 „t,^ "-^ r,,’™' 

*“d ««Qn»nt. ^ •e»iQK tfar rr*>-_r ^ " 

^ -d^TTIir- 

® fuide* /or 
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n»tn ox ciTOUxn i_\BO<t\TDK[rs 
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frondioakckc »nd ihr durrtor of the Ubora 
■> Fidart U tctae\ 00 poinn mmh>c 
wedw) If ib^ amKl irninf rr^uh *>rTV nlQ 
dnrd lr« * req d rtd 

A fTiciact quctrioonjlrr dori 

ifrd e dnenittr the pmAdr rrljtkmhlp of pun 
■d prxTi edoauoo, tiainfan, and rxperirnct 
w6rrpM rfhoo ii : HP< prTfonnancr Sincriropr 
rf art fa ibt Ubortwry iDrthodoio^ Uho» 
»' pxniua (web *i PapanjrolAOa fuJnhn 
tai imdmc crancr fluoTf x r ui c tfdtnlo) b» 
10 wpnTt«wo bx pithtdculsu, nur alw 
*^rn M fxrioi nuBcT a (ora drdttnrd looh- 
*• 4i> ■fcrnudon *i A ai type and drtrrrr of 
■f^'Wew bs ihc pjtbokmta, araflaUBty of W 
‘•■^dau.and orVkad of each Ufnra ary 
^ ci«ial Uhorucxy p ro faj e w y imhm pro- 
tT a ■ C PttifT dl-dplmn rf tndr rt oiar bbooaor x - 
■*fx*3am to nmenbe Cairty drtalfcd nam 
w rrpert cf lirb otxrv ibm of phydod CaciU- 
“A "xi ctadidoo, t)pc and qaa£ty of rquip- 
irf tra^lna material, and rrcord 
® *be Uboratorit-i Tbcrrfarc denUar 
at te^uettfd ban Uboralonnmaaardun 
r^f*’^®*Twtof*fore%aluatJoo<rf’|[«>»Tal uand 
Mdmoaaj uAxuuitao «u loAxW m dia 
rrpon filed tfw completion of 
*0 b^etkw of other Uhoratorr cate- 

^a»l:aactmtbgfTA-^i. y 

” KaUebmar of *e Mowh xmr» 

t. tod ihb fa DO- te (u axood car 

aod miormiu can « cm dot n bo led 
Itb a pw mh tn ntoLai qr 
«*»». ctanfatlug of one or taorc 
•’fOra anexTT. tkrrr vcora 
I, tSxwioQj and rrfcmnx 

^ ^ 182 Utwmom with penniti 

Dttrm, tbc bhlal ic-month period 
111 ^ ^'*° Uboratorio »ere iivyircted 

y^_^^^*w*haal«,fau *crc teflccL SlTt>-ekhl 
cmplqrd DO cyiarchooloiiaj 
t* r» ‘'W door by the patholoaltt) and 

-a CUhly 
•eWetrd aaiMactory aradr 
■ f-tl^etatar and46dmcd aiyiiif 
fu r T ^ Of the 1 11 qtDtccbnoIo- 

* ^ ^'dtial tcnfaia 23 Called 

^P'Wch « •"bi ‘hcpna-c^ 

Pto m rfi ^ CTperieDce -Ub the pro- 

tt.Tw— “ •d'lff Cnm OUT erpcTl achHory 
wimbeT of Uhocaioriet aod 
pxractuly partidpailna 
*raul our ap^jroach fa cteprH 

laard hi f xpeiicu.e wDl h*\ to be 

qtaEtr m, , ^mrthodi, that an exteroal 

^ta» _ TO tneb at thh pTo6cietKy 


tOT> ptofirlency I ha Irm aiyued that our 
pr o; ram tm the ext otn I maloti l and dm the 
pniAriencT of (hr 1 lioraiorv While ihu raa> -ell 
br to it drffieult to «rr hem the 6rtd cf ex 
(bliauv qtofa^ am one or amthina bu the 
quMechooloeM ran he texted I n he or •hr on 
tkhotn the prahevno cf be Uhoraiorv pnmanl 
depend even if cMotethnoko air -etl onh. at 

It »ould apprar lha the raptdK liaiannc 
auno^ierr of the drbtrrv of hcahl rr here 
ibe roDrrpt cf ibe njki of da nurrti to adrquarr 
mrdiral care ha* rrplacrd the old tmrt of ibr 
/rarf'^r of medical arr u ha to accept the 
cniraoce cf nrtilatma aaencur* into the deb rr, 
of he Ith are Whether ch ^ood or had" 
ontr unsr will ted, but our re^WD bthry pin 
rtan tmtiNt n to lend helping hand t 
lbe^< a ac i a nti if t were Cor ooduna he but (or 
e. Klaocr Cooprtauan aial oUahorauan beram 
ftn cmi Driit aod independen 'cntihc orKaruza 
lorn thou Id be an mportan nrp dindtiecuon 

llr llrUtn lo aptly demonttraird m h expend 
on the r Jerai prorram thn mornuHi 

BrauooaAnrr 

I kauCoujm. W and \ aederlrad R C XlnbcaJ 
labaeiay rxaluj 01 Sr« Lacland J Afrd 
V7 ion (Nm h) lia 7 

RauCiMnn. W KrOv | \andrHindr K PaKe 
C biexena K Graf M CliMca] 

l^aburatEry fyeLmancr Expemre »tth 
Sra 3t*l State CJracal 1 aba ter> Program 
Nexr ^ rfc Stair J 3Ird C9 )« (Jlfrl I ib^ 

Moderator Koxc D Don W Penner u II pre 
ni the of ibe Sulicommiitee on Qua! ty 

Cnti I I h Mop Inloiq nd tnlof) of the 
CatmD reenbundanl of the College I Vmer 
H r tholopiu 
Dr P ri tn en 

Orqamml Laboraiorv Mnbeur in conrrait to 
mam other naLiauu of medteine hai bm eery 
t on r rn ed. and a* mult actrerl m%of ed m the 
unpravemem of the qua! cy cf ibcir •crvaie One 
hai oolx to looL t the aett um of the CoOeyc of 
AQKTKam Patheioqnts and cfae AmerKan Socicrv 
cf Qmieal PithDioqmi The tm-ohrment In on- 
fotn^ ethcatxn, quality of peitutmanee cxaloa- 
doo and UteraHy the leruiaaaaD of the Impectan 
od Aeered tanoo Program and the mow recent 
drxeioplnq Qualin A—arance Soxte of the Cok 
lettr nett* to the Uiuxuckui truerett and efTort to 
acMex eaccQcnce 

1 the pa« mow of our effort* bat been dnreted 
to Qlnlcal Paiholofy t bt*m that the Air« « 
Renerate H reliably accurate. I Anaiomicml 
Patholoiqr and Cytolo^ » hat foe many y can, 
cooductrd dide wtnlnar* and provided unttroo* 
(hart rourtt* fcn hmopithokigy There are afao 
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4eoncdinoioi^aad thr dlrrctor o( tbe lAborft* 
Hj Fiiore CO BO poinu jMdc rrtcftirn 

■■dny If tfac KcfBd U'tiog ir«ihi um fllU 
voD^icKrT dtfd m was irqolrrd. 

A t ;i c A n T pt i ' WPB c l qufwioimiiir wai devrf 
^ 10 dnrrabe tfac povdbV rrUdomhlp of pas 
■d pnvci r rfurj nm, tralnlxiR md rtpmract 
■ 4( cyienfctnofafK p qfenmaff Siirr •ct^ 
Met k dr Ubomory ncibodota^ Ubea^ 
bT f » tt. cd ma (ndt »i PapnlcoUou lUbiinf 
■d KndBK o m y flue u n cea ce techalc*) bt 
■ttaks B npmtkoi by patboto^bo, may al>o 
'Ad « perionuascc, iam wm iJ nl^Pcd to ob- 
^fakfcnuTioe ai ur{] »i type aod <kit^ ^ 
^mUoo by dr paihoio^tn, aralUbiUty at W 
b«^diu,«ad orkload of each Ubora t ory 
Tk dulnJ k b oniory pnAdeocy tmirK pfo- 
r* k okr <&cIplmo fetpilrej oat Ubonuwy 
ke-ti|n»i to p a m uij r blrty deiaOed narr*- 
rtpori rf iWr otrm ilow at phytloJ faoli- 
•i. ert a Bd i ifcn , tjpe aoel quifity of equip- 
rftficbkjf toMmal, and mrord 
* dr hbemorin Thrrriort a dsuLir 
fc nqjtanl about UboraioriM la 


bfdreatioa «ai tortjded la dx 
aanaJiN report fikd aftr couipfaiaa e at 
*ad bvmu ti odrr [aboruary cate 

•**1. 

K as a:5*i« fe3 ibe porfldrocy leatiaa; p ri y* «. 
Kodachratae of ibr Mooth rerie* 
aad thb b aoM- la lu aecood year 
and bfortaath an \»rre dkeribaerd 
“bwwfirto *hh pemrit m cifoliau 
■■BT Thrr 


can, cotsajdm ^ *■ • 


6ekU frota acnean, uerr accoot 
Wrarlci, dbcocdoiH and i c facn cci 
L _^ drre ere 182 Laboratorictwhb penalu 
d 2^*^ ibe tnhlal dx-tnootb period 

. . P''^‘«oi IJO lahoTjtona »ere Inpectrd 

y acre Kited Srety-dabt 

. Afafd eiiipii>(ed do cyrotechookapfU 
°Iii! ^i'~‘ i done by tbe pilbolofbt) and 

^gyijT^orrcrnraecytotrrtinoWTuUti Ekhty 

. portal KWT and 46 ihoHcd rarylaf 
of emn Of the 111 cytotechnolo- 
to ^ InULil toilng 23 (ailed 

•«>iactt)ry pade 

^ are hj tbe proceii of rt-ridr^ ou 
^ oxperieoce »lth tbc pm>- 

^ adrfce from our cipert adrbory 
m u I number of Ulwrainriei and 

j^^'diotiloabti axe premdy partidpatinq 
fcaii that our approach b e*perf- 

^ fV-nVnee *01 ha\ to be 
of melbotk, that an evtemal 


lory proflclentrT It hju beeo argued that our 
pragraiD teiti tbe cvtcHethnolapit and om the 
pro f icie n cy of the Uboraiorv While ibu may hcU 
be «> t B diffletiJt t rer ber* tbe field of ei 
bOadre cytdofy anyooe or amibrna but the 
cyiocedinoloqbt can lie toted It be or die oo 
ubooi the p ro fo eocy trf tbe labocatorv piimanty 
depeiuH cnen If cy lotrcbnoloqtn are uied oeh ai 

It nould appear tha in the rapidly chanainq 
atmo^ptieTe cf the dd erv of health care »bere 
tbe concept cf tbe n|*j of the ntnen to adequate 
cnnbcal carr bai replaced tbe old tenet of the 
fn Ayr <f mctiJcaJ care w hat to aecep the 
rntraixe of rtqtibmna aaencic% to the delivery 
of health care Whether tbl B aood or baiT 
only uflK wtli tell, but our leipoouUBty ai pby 
ciani ami icmrau l lend a helpln( hand 
there at^mcm if U »ert fcr nothing ebe bu tor 
fuaUm CcBpeiauoc and collabocaijori bet»ceQ 
aoveramem and tndepmdcn iticniifie oixanixa 
tam thouJd tie an imponani «ep tn tha directMai 
as Ur IlirUia *o aptly dnaoctaraird bn etpurf 
on tbe lederaJ p r ea ram ibi* mernma 

BtauDcaATtri’ 

1 kaufiaasB. and VaaderiLod K E ^tedical 

itiww ary e%aJMUcat. Nen Lnaland J bled 
Sn liri (Jicre 9) 196? 

2 Kaufin^.W kcOy J Vandrelinde R Tnc* 

C Oertkai.VI Baneo^ R Grafts H atraetl 
Laboraiory Pertormance Caponroee rib 
New \«»t Suie anucaJ L^ba tory FVe^rmn 
New Ycri Sate J Urd « 19B4 (Jtdyj IQ&J 

Slodetator kowi Dr Don \\ Penuer n II pre 
KD tbe trwi of the Snbcocmultce on Quality 
Coottnl I hiuopatlnlogt od nioiajy of the 
Cooioilttee on Manda th of the College f Vmer 
lam Paiholo^Uu. 

Dr Peenen 

Or^anlxed laboratory Medicane m cootrwt to 
many odSer reypnenu ef medicine hat been ery 
coDcemed, and aa a nault actively loeolved in tbe 
ImpToveotcnt of tbe quahty ol ibetr rerrlcc One 
bar tnly K> look t the antrlilei of the CoOe|[e of 
Aovnean Patbdoqtai and tbe Amencan Soderr 
of COnkal Palholatilm. The In ohrment In oo- 
gofme educatjCD, quahty of p cifar ma nce erahia 
don and lateraDy the ntftifaoan of tbe Impec tl oo 
and AccreditabOD P ru aram aod tbe wM recent 
detcloplnq Quality Ajaurance Service of tbe Col- 
lete (teta to the m i K^cart InteTTH and effort to 
acfalcv c ic tUcnce 

I the pan moat of our edam hav ben directed 
to riinU-at p ebdogy to tcBure that tbe data « 
geocraie k reliably accnraie. In Anatomical 
Paibotovy and Cytotow « have lor mairy year*. 


'Wr, 



568 


"“Sis2'-s£?S“'s ■?s:i^^'"j,';:£Sa 

''«it laLn^ to the ^Jr"^ ^»»d ^ ‘*'1- llTj-lf^®*°o^ori« ^ 

" ehem/n™ ^."eera,)„,i™«*nc} ,„, . "he Ofli, ^ 


‘ w"3Sir?i”?ss-i 

ssr**"o;-.-S“:iS:,-' £ES?F"«“ssa^ 

'■“w wa, “emuv sod™ *W<erars,y u “< taw **■ '“Me lo~ , . 

,SHri"ifS-ftasS5' £S,“-alSsS 

2£Sr^S:nr^?r^“ .'kT'^'C'^-sS 

j's^'ysr.-si;*'?*^" Ss'r-"Ss.‘S;s,*'^^«; 

""■ *7000 '<»* Cl.. *■•'0 Kith of.^'Weiua. s_ ■Pecnoco, „, ” 
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holToraalC^'■■oh nJd, in? “ RoUk^ ,,”'^w.uo^ *, "^ f^fenor 

"■ ■inohfci'ilo'^ .“^'^“^"^"4'^' "‘RhluhS'i^ *^4‘«r^"l“*R 

'^> CDTiOmwiaJv rfewTsJ^ ‘ ^'o niouZ.,^ ? * ^o m /“ afltnvinp on#. poinu h** 

ondcyiola,^ ‘h^pUnr, „f ^ fnj^ J''"'o'eeh,,3^“2^>»n of 8^ 

Thorfowu,*.,, R'Pothol,^ 

’Q ihc fria camourr-r+r^ ^■^'partiDpn, pmh j m*«»ntfn.i **^ c^-, j. mnnjc 

“■■* '“ ■RornoSi^'^ P™en.in of 'ol>o44r“^''"R of ■heftjf!^ "> '■mtos.r 


™W*n: u, iQfi. ^ Wtholosv ^ <«n^ictiar!Zy^^-i t, 

RR ■he fm TOoB^^r “epsno^, _, , >nl«.4l^ “™ ^ “nme 

■“Rn* in diarnoSf^'^ P^tresm <v 'ohoiaSr™^”™ ”f ■heftjf)^ "> '■mtan 

fo dcfrrmC P^fJOTmaocc rV ^CTc r»^ P®*>*ulr •fflbtcii/h r.*^ P’f'TOr fo rs_t r 

StfS!£5^ 

prrfonn/nr *Ppi*C3ihJe- J fahJ?' '° tWrrcTor^» cto 
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Ttc Ed*«n W y CT ihe Inc Q i ' t c ct pboio(rtpbt *»«e p»rf>l«facd tn ihc aruck by IJr P Le^^- 
(Uj*i tamW “The EiWqjjr of the Coed TVP« ‘SuqnditAtewyP \ aiiijal Smrw \ tJ 15 pp. 
ni-jtt, 1971 

Tb» carat %urr* *ppcw beierw 



Til I T t«ylac*ri( loBpufcltl ^ T frpiactF^ 2aopa9v II Wt*Cytdi^Ka, 

Ifay-Jawign il*y Jii» I*/?! 



P>f 5-T rrpUcefV 3onpfc?lt. VtaCytdofin, 
>far Jtne 1971 


1 —^ Cia^ ied TV Qjmacrfcie Floorearmcc XleCtwl of Y-ChraiiDoornc Idmnflcadcn, pp 452-454 

•P** CL '**" ^ liu Jocmal, thd potJCCi of tlw b^md fcc Flfm I wturt reacb "ilcre briftc 

anr c^lu dad dtoukl re*d "Notr brlfht »pc* m lb* unckic o^r ogit eket 
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ANNOUNCENfENTS 


Norsk Foremng for Klinisk Cytologi (Nonvegian Soacty 
of Clinical Cytology) 


Tta ehtied c^Scen d tbc todof nc 
rrdimti ).I D FJ-A.a 

Vb Praidctiti Aroc S«rck TTtni n. Xf D MJ A CL 
lenewyTroBorer Pntr a Lelow XLD 
Q»lkfeiben ElMXlxaner CT (LA.CL) 

Bj«h XLD. 

Tte itdeqr bM faur mmkj^n ttfrlof ibeyccr 'TLm Uvi umaal n*.(iluf cb Jcme Snl 1971 wM Joiflt mertiag 

P*^)rfAmeTfc*ndactaeim«l<:fniiecti(>oi<:(4ra«naKlm» p»»t-cttigTt« wjt •fter tie iBimadoMl 

Ckafns b r.fvlCTi. XD 7 1971 
TWbdI^ kt tUi meedi^ wn (be (dtUmiof 

f UMd OfDcciieflc eamr Id Noway O igmm nop and (mODeDt. 

B Neriibyc tar ffoeodoik: CMtsca- 

Al«±-ajn«e* Urtikiy e7tol£*y In umiwi oC miM peMt 

t Ttaoe cultun p™Qe» frcm tbe hnrntn teiloe cartr ki pre- 


‘““dy Cdl hbmka m coa^lfani nnnn. 

t-l*l» ead K. Hrfej Oytiiqik tTpfc« e«9cer A eorrduico between eytsdcsy 

mi bidiif»r 

cy uiu l M tert b May 1971 p jnurf uOy paaed LA.C. Rrfwrry Emnutiai far 


Xtn Dk KianDtf CT (I A.C) 

X{n.EfaeUaMl«L.CT OAa) 

Xln SKbdBot Nkfacn. CT OA^O) 

CtTtIflcWMri by lett vaTWial OytrAyy w m Xlay 1971 hmed to 

Oytot^ Lkboruo^ (fircc«al by Ran 7Ue«, XI D FJ-\ C, 
Dtpcrutxst d Putbdc^ 

The Norwcf bo RjaliaiB HoplMl. 

Oit^ Neway 


Indian Academy of Cytologists 


ileetbg of the Indt&o Andenty of CytoJognti w** held Qo Septembo- 

1971 b New Delhi, Indim. 


ftofl P N Wahl, FtJi C Preafclent 

Prei Uiha K Lutfan, FC Secretary Goioal 


^i^fm comiRcd of Nooiaiclature ■od Dbgiwatlc Critai* of CcrvlaU 
PjTcedbf lavaii'iT C^rdootna with Dr Uiha K. Laihni u mcxlerator * 
—^nar on Hoancn*! Cytology whh die owdcraioc Dr S M SbthanL The 
•ao(*i coDjiited of Orguiizctian <J Cytologic*] Laboratory with Dr Afeer* 
t fcrtbf u moderator and the fourth Mntm conilitcd of a DiagDOjtic Cytol 
oey Setnbai iekI profcrred papa*. 



CrrouMir 

bj- ibr lUMMlhj—1 o( Cr(^V7 


va.a,Kai 
fVusWrm ( JU 


BOOK REVIEWS 


Orwustry g»i Bfcitetustn Of Amim Anii^ Btfitift 
€oJ Vntnns lahantJ Edited by Boru \\nib- 
/tdn. PublaJxT Mairri Ddckcr loc. I^cw 
\oxk, 1971 

The attention of these among the rcaden of 
AOa OibUgtct Inlereued in protein dtetnlitry and 
the chcmiiuy of omim andi and peptides ts 
reeled to ibc inieroung but ioo»e coUecdoo of 
jurveyj DO recent deirlopmcnti broi^ht together 
and edited b> Boris U orutein. TTw boot fa drfini 
tlvel> for the epecialiiL 

C F flaJb FJjt a 

T%t pTTmtMUUti tf Edited b> 

Hugh Daiyxi and J F DanldU Publohed by 
HahKT Publtthing Company Inc. Daneti 
Connrcttcut 1970 

The publiihen of TTv PrrwuthtUrj tj \atKra/ 


MnArMMi are to be thanked ftc bringing a daaip 
back to the book market, which Joog had bemoK 
uoar aDah le? EUckb) and DanicSTi book t m jir r a ^ 
ajaih by lu wealth of ideas and data, presented ir 
the ordinal editm of 1952. 

Take for example the “aohr patch" ittfory <rf 
membrane specificity w hfcfi, based on stodtei whh 
eryihnxrytca, dealt with Hnuted areasofceDrocta- 

brane spedfical/y penDcabfc » ccrtahi cxTOponjdt. 
Recent adN'mca in clectnw ndcmtcopic prepan* 
uon tcchniquea and palmtaklng obsemttoos seem 
to reade r \islble support to this carfy concept The 
preferred loterpmaooo of the gener a l structiue of 
cellular membranes, namely that of two hydro¬ 
phobic bpid layers appbed to opposite sides of a 
protein layer has its roots In this itkume. 

G F \fJ) FJ^ C 


by Ua Act •< Octstaf U. 

Ortstnc » t tri. 

t Tiflc V Art» C>w*>fv». 

t ^** ^ ’****- ^ rr«sa« » 

^ F-«- 

**"2!*?^ o2ii»fut5W.WIfl JI*iT»»*iar* Ctortto 


'.a;sss-“-artS 


wau M tW t- . . 

•ad Mjrf •• W ia« & ._-. - .. 

ftwUoMn ud wc ai iQ' Md«« rta do ^ K r****T^ _ 
benta ti l>* nmip»MT m trtrtm. oad 

,i7 c*ii» uSTtifs rf hc» id. 

•^k*4«.idwb«WtnMCKka<dd.actf «n<cntMvM 

• toUaddfT «r hA*. oS boadw wW W 
_ jum ctf U. pcblafit *art 

fcj Alt 


u Tout Nw CcTM. Pil^ J (Kit r 


ntamlan kr «»nl“ 
dA ntj tr bj otbrr m 


a if K*(M <WnbeM 


Sf* ***• fT T^ *b«. lb. .•o.klieWrr aMatka. ^_ 

—!**..(**. 


Bioatka. 

f Haigti .wnW to Opm _rirt-f 

il^te. (&<Md} Mur O ifarlMi. 



Nonk Forcnmg for Khmak Gytologi (Nonvegian Soacty 
of Clinical Cytology) 


doled cOcm ndoy 
rn^lcK. R*riIldec.XID FJA.C 

Yaftlrideab Aroc Scr^ KmMs, D O 

toiaT-TrTi—m Peter B. Laoar XLD 

OMi iteoboi E3 k XtaoDcr CT (I A.C.) 

Roffa Luf^ni, XLD 

TkcSsktf httCocriDeetli^darlaf tbtyear Tbcloimmioal meedag cd Jnoe 3rd 1971 wat Job uaeetfcg 
A A iM-i l on d umj ei cod cytotecbootogiHi teeoA>( pott-UJUgiia cov afte r tbe LtHematkoal 

CoogreM ti fimiiMi, Xlay 1971 
Tb Bedcd pregram u thk toeetbic waa tbe (ollotriot 
^ X i b a J Oy u e cclo gfc eantcr ki Nomay Otgaaiutm and tfeatmem 

^laOtB,LHdef aadK.Nordbyc Xleddfic O Kud ug far fynccntq|te caacer 

Aleri^com Urfeicry eytotevT 

K.MaJUjt. TIaM cnitiop from tfac Imiiitt mo' ki e «r»U n pr 


1 U^dy 


[iiiariia tid eardscnaa 

Utkcdct hi makgnact ramcav 

Ofistogle ty p tag erlang eauetJ A LurrlaooD between eycotitgy 


and hktefcgT 

Tbee Hcrwqjbo cftedcglna hare fa Xtar 1971 (mmftiDr paaad da I^C RcgMDy F . nrmn adQB ta 
nfi halni 


Xto. Efae Xlaooer CT H-A C ) 

Xlrv Ebe Lcnde. CT (1 A C ) 
ifrt flidBelBerttNKl*cn.CT aA.0) 

‘•A^Wery OodBcata by the letmdOHj: ^adrtny ofOyrdc^T vaa in Xlay 1971 bool to 
CVtcl^ f j lawno ry lih e eMl by Ran jyrj XU> F I A C 
^epanaest eC Puhidogy 
Tbe Hfrai'giin RaAjD Ho^al. 

Odd , H^way 


Indian Academy of Cytologi3ta 

The Fbn Xleeiln|; of the Indian Academy erf Cylofo g b li vrw held on September 

®-21 1971 in New Ddhi lodia. 

Prof. P N Wahl, FI A-O, Proalcm 
Prof Uaha K. Lmhrv, FI A C Secretary General 
Fro|p-am cocukted of Noanclanire and Diagnoatic Criteria orf Cervical 
Pr n , rdfag In 'ajnT Caremoma with Dr Uiha K. Lothra at moderator a 
cn Hcraonal Cyioio^ with the modcraior Dr S XL ShahanI The 
ccrukted of Orjanbatkxi of Cytologica] Laboratory with Dr Klcera 
t actfajf as moderator and the foomh arsnoD cammed of a Dtaanoatlc Cvtol 

‘rySemintfandiroferTedpipera 
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2* \cral Sopienie 
J* Voal Suplcnrt 
4 \cad Supifnte 


AH^OONOeMCXtl 

Maria Mer c eda Gamboni 
Mtrcdo ^Varner 
OfcUa T de Estevex 


Second Tutonal on Human Chromosomes 
and Chromatin 


January 12-15 1972 

The lotmaiioial Academy a( Cytology and the Amcrkan \cad«nv at K 
F^jdixtKc iMedidoe in cooperatkio with the Center for Co unuinj Educaiioo of 
tile Unhenlty of Chicago wQl tpooaor a fcmr*<UyroaTic os Humao Chiomoaootc* 
*nd Chremtdn.” 

Oudcal aod ad aitKed techniquei for the ideoiiScauon of chromosocDa od the 
ttody of chnwaiin will be de opm trated. Theory rcaulo, and where appropriate 
ffiafcal Dfmfleance will be preaeoted. 

TbefaDoHlog (opd will be preacoted and orde iuoMif iied Kary typing cUnl 
ol eytovoDctlci brlndlng amnjoreotata, linkife and mekioc mtdaei, quinarriae 
lawiauac technique aateUite D\A deiemon N, \-duorocoom e i dqmfi c auoc, 
reO byfcriduailoe. ^dcal point drying of ehromoaoim and chromatin, quaniJta 
O' %ht and electron miae*copt: mcajareraeou, karyory ping by cotnputer 

The Tntorial Inceodi to review emtent knowledge ■nrl m dem om t ir ate the more 
vallablc lechmqtn to cytologbo. pathologiati, pediatncian*, anatomliti 
rad other* Inicrcrtcd m the reUlkm of the pr o per u a of rhromoaoma and hro- 
OOXln to Hm-ay* 

The Regotration Fee t* $250,000 (payable to ibe UnK-erdty of Queago) Hou»- 
ttg and meal* tre not Included In thb fee. 

An ppbeatkin form may be requested by writing to Second Tutorial on Human 
^^ltroai*«ne* and Chromatin Unlvemty of Chicago Center for Orntmumg £du 
aooo, Oucago, ininoli 60637 
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A-xxotnccCMEvn 


FU. J5 


Fifth TutonaJ on Chmcal Cytology 

January SO-Fcbniaiy 6 1972 


The International Academj of Cj-tology and ihe American Academ) of Repro¬ 
ductive Medicine in cooperation with the Center for Oonrimiing Education of the 
U^lVcnltyofChlcago^^•^lJIpon*o^a 7-<ia) cotaacon duncalDiagnoitic Cytoiogv 
The coutk: deals with ffy'necoJogic cyiolo^ (5da)a) and aspiration biopsy cytoiogy 
(2 daja) and b for paihologisu, rcxidcna preparing for the Amcncan Board ciaini- 
natlons (Amcncan Board of Paiholog) and American Board of Ohjtctnci and 
Gjiiecofog)) dinicianiintereitedindiagiiofticQ'toJog) andtheeccpcncncedcyto- 
lechnoIotpsL 

The Tutorial ttiil be hdd at the Center for Continuing Education of the Uoi- 
vemt) of Chicago 1507 East 60th Street, Chicago, IJJInoIi, The Center tt a full) 
equipped residential center u here Regbtraou roa> li\-c during the courac, if hotel 
space perm/tf. 

Homing 

Tutonal Regtsiranti rcquenlng accommodationi at the time of ihcir registration 
be homed ether m the CENTER FOR COVTINUING EDUCATION of the 
Umvendty of Chkago, J307 East 60th Streep CWcago 60637 fTekphone 312 
288-2500) or In hoieli or moteb In the Imjnediaic \-icInlty of the CcDter If jtnir 
room b in another motel or hotel in the area, transportation will bepewided to the 
Center for aii smkms. 

Registrants should receive confirmed room reservarioos set (6) Hecks prior to the 
onset of the TutoriaL If not, please write or call Mrs. Eleanor OLIVER, Center for 
Continuing Education Um\*crsjty of Qifcago 1307 East 60th btreet, Chicago, 
Illmon 60537 (Telephone 312 288-2300) As a general rule, accommodations arc 
con/kined at the time of the acreptaace of tbt rrgistmVcQ. 

Fees 

The fee for the full comae is <300.00. Housing and mcais are not included in tins 
fee. Cheeks should bcraadcpa)ahlc to thc^UnnersityofChicJga 

Application Form 

An application form and further detaBs ma) be requested b\ nriDOg to 
Fifth Tutonal on Olnkal CjtoJog} 

Universlt) of Chtcago 
5641 South Maryland A\'cnue—HM 449 
Chicago, niinors 60537 
(Telephone 312 947 5343) 
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Subject Index 
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wptndKi, Deck tmon, 23 

mp a LC p fcj ay di r ec t ct ^ ocfstkrc c«nicaf 


ti»fTl«rioo wbh iSetct Ti^kso broibtnf 
373 

tncDikcrack Dnclfe dlifcicich of hc^ nm** 
Oetter lo (be fdrton) 209 

Bhdck^ ti ti t«bu o ^iwaneo, odoOstK epnk ^ y 3S3 
fcei Rcrkw* 

SafaoBled OQ IdeAt4cB*Vo ■od OeS Scrtki^ 
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^SMsbSoy afKktirB] 3.(ceBlnae», 571 

C^iriM bodies. tatriMteme (Meo. 473 
Cuetr pq ^i sl. hanf, e^rty dU c " * ^ 4d0 
'‘Wifi^ ataMnoai ccU eten^ 3T9 


pDjsolxdoo panom bi euto caoi cd cytolofy 444 
{■'eKfoeiicd 

iwUd( 1b «utcn«jeil cfbdoffT 423 
sotioc (a jtnoxDd qrnlofy 422 
fJtHM i ii u, qtsailtxih njowercf. 13 
racofoidcn 

by |T«y rslijc oiMlyfh, XM 
A (Sfldicd Ussfea. 

rtoal cMcloomB cynkifk dofoad*. 31 
•eoeaceacc Octter n (be nfikn) 333 
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